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TABLETS 


NG DRONE-BASED: LOW LI 


ORAL CONTRACEPTIVE (0.C.) AGENTS 

indications Preverffion of pregnancy. DOSE-RELATED RISK OF THROMBOEM- 
BOLISM. Because studies have shown a positive association between OC estro- 
gen dose and risk of thromboembolism. it is prudent to minimize estrogen 
exposure. Prescribe an OC with the least amount of estrogen compatible with an 
acceptable pregnancy rate and patient acceptance. Start new users on OCs 
containing 0.05 mg or less of estrogen. 

Contraindications 1 Known or suspected pregnancy (see Warning #5). 2. 
Thrombophiebitis or thromboembolic disorders. 3. Past bcd of deep vein 
thrombophiebitis or thromboembolic disorders. 4. Undiagnosed abnormal genital 
bleeding. 5. OCs should not be used by women who have or have had any of the 
following: a. cerebral vascular or coronary artery disease, inciuding myocardial 
-- infarction. b. known or suspected carcinoma of the breast. C. known or Sus- 
ee pected estrogen dependent neoplasia. d. benign or malignant liver tumor that 
^. . developed during use of OCs or other estrogen containing products. 





WARNINGS: Cigarette qug ea the risk of serious cardiovascu- 
lar side effects from OC use. risk increases with age and with heavy 
smoking (15 or more cigarettes per i and is quite marked in women 
we 35 years of age. Women who use OCs should be strongly advised not 

































































































The use of OCs is associated with increased risk of several serious conditions 
including thromboembolism, stroke, myocardial infarction, liver tumor, gall 
bladder disease, visual disturbances, fetal abnormalities, and hypertension. 
Practitioners prescribing OCs should be familiar with the following informa- 
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^S i Thromboembolic Disorders and Other Vascular Problems: An increased risk of 
^ thromboembolic and thrombotic disease associated with OC use is established. 

. One study demonstrated an increased relative risk for fatal venous thromboem- 
. bülism and several studies demonstrated it for non-fajal venous thromboemboi- 
^. ism. They estimate that OC users are 4-11 times more likely than nonusers to 
^. develop these diseases without evident cause. One British study reported an 
".excess death rate of 40% in QC users, most of which resulted from cardiovascu- 
lar disease. Another British study showed a lower death rate in OC users than 
controls; an increase in cardiovascular deaths was Seen but was not statistically 
"Significant. A U.S. prospective study failed to disclose increased mortality rates 
from. cardiovascular disorders, but a subset analyzed as a retrospective. case- 
control study showed sura increases in venous thromboembolism. CERE- 
CBROVASCULAR DISORDERS. Two American studies demonstrated an increased 
^^. relative risk for stroke not shown in prior British studies. in an American study of 
cerebrovascular disorders in women with and without predisposing Causes, 
relative. risk of hemorrhagic stroke was estimated as 2.0 times greater and 
thrombotic stroke as 4-9.5 times greater in users than nonusers. A British long- 
term follow-up study reported in 1976 a highly significant association between 
OC use and stroke. Another study had suggested an association in 1974, but the 
number of cases was too small fo estimate the risk. Subarachnoid hemorrhage 
has been shown to be increased by OC use in British and American studies. 
Smoking alone increases incidence of these accidents; smoking and pill use 
- appear to increase risk more than either alone. 


MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
QC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (cigarette smoking. hyperten- 
sion, hypercholesterolemia, obesity, diabetes. history of preeclamptic toxemia) 
the higher the risk of developing Mi. regardiess of OC use. OCs were an 
additional risk tactor In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major cela d condition to 
MI) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users who 
are smokers have a 5-foid increased risk of fatal infarction compared to non- 
smoking users, and a 10-12-fold increased risk compared to nonsmoking non- 
users. The number of cigarettes smoked is :smportant. In determining the 
importance of these relative risks, baseline rates tor various age groups must be 
considered. (Estimates are based on British vital statistics which show acute MI 
‘death rates 2-3 times fess than in the U.S. so U.S. death rates could be higher.) 
ao iie of other predisposing conditions in determining relative and absolute 
. risks has not been quantified: other synergistic actions may exist. RISK OF 
-. DOSE, Using data from several national adverse reaction reporting systems, 
- British investigators concluded that risk of thromboembolism, including coro- 
. Bary thrombosis, is directly related to estrogen dose in OCs. OCs with Q1 mg or 
' more of estrogen were associated with a higher risk of thromboembolism than 
. those containing 0.05-0.08 mg but quantity of estrogen may not be the sole 
factor This was supported by a U.S. study A British study found a positive 
association between dose of progestogen or estrogen and certain thromboembo- 
. "lic Conditions. Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estrogen preparations were no longer prescribed. Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
"associated with progestogen-only OCs have not been done. Thromboempbolic 
disease has been reported in women using these products, and they should not 
be considered free of excess risk. PERSISTENCE OF RISK. Two studies have 
v g ed an increased risk may persist for 6 years alter discontinuation of OC 
.. 4B for cerebrovascular disease and 9 years for ME. another study d the 
ersistence of risk for subarachnoid hemorrhage. ESTIMATE OF EXCESS MOR- 
ALITY FROM CIRCULATORY DISEASES. A large British prospective study esti- 
:- mated mortality rate per 100.000 women per year from circulatory system 
diseases tor OC users and nonusers according to age. smoking habits, and 
.' duration of use. The overall annual excess death rate for OC users was estimated 
'. te be 207100000 (ages 15-34—-5/100000; ages 35-44—33/100,000. ages 45- 
. 49-140/100.000]. Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation. Although the study showed a 10-fold 
' increase in death due to circulatory diseases in users for 5 or more years, af 
occurred in women 35 or older An update provided the following rates: ages 
15-34—1/6700 for nonsmokers and 1/2000 for smokers; ages 45 and over- 
1/2500 for nonsmokers and 1/500 for smokers. Risk appeared to increase 
with parity, but not with duration of use. Until more women under 35 with 
continuous use for 5 or more years are available, it is not possible to assess 
telative risk fot this age group. Data from a variety of sources have been 
-analyzed to estimate the risk of death associated with various methods 
Of contraception. Estimates include combined risk of the contraceptive 
“method (e.g. thromboembolic and thrombotic disease for OCs} pius risk 
attributable to ps Poe or abortion if the method faiis (which varies with 
^ he effectiveness of the contraceptive method). The study concluded that mor- 
-ality associated with ai contraceptive methods is below that of childbirth, 
-excent-for OCs in women over 40 who smoke (Rates given for pill onty/ 
Smokers fer each age are for smokers as a class. For "heavy" smokers (more 
than 15 cigarettes a day), the rates would be about double; for "light" smokers 
(less than 15), about hall) The lowest mortality is with the condom or 
‘diaphragm backed up by early abortion. The study also concluded that OC 
..* users who smoke, especially over 30, have greater mortality risk than OC users 
^ who do not smoke. 


mias, obesity diabetes, or history of preeciamptic toxemia, and especiali by 
smoking. TRE folowing chart pes a prose estmnate of Hk Ol ath from 
circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS—-RISK ASSOCIATED WITH USE OF OCs 


Age . Below 30 30-39 40 + 
Heavy smokers C B A 
oe 0 C B 
(no predisposing conditions) D C.D C 

No: — G 
{other predisposing conditions) c C.B B.A 


A~—Use associated with very high risk. - C--Use associated with moderate risk. 
B-- Use associated with high risk. O—Use associated with low risk. 
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Physician and patient should be alert to earliest manifestations of thromboembo- 
lic and thrombotic disorders (e.g. thrombophlebitis, pulmonary embolism, ceré- 
brovascular insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected, discontinue OC 
immediately. A 4-6 fold increased risk af post-surgery thromboembolic complica- 
tions has been reported in OC users. 1f feasible, discontinue OCs at least 4 weeks 
before surgery associated with increased risk of thromboembolism or prolonged 
immobilization. Before resuming OC after major surgery or bedrest. balance risks 
of post-surgery thromboembolic complications with contraceptive needs. Data 
Suggest varicose veins substantially increase risk of superficial venous thrombo- 
sis of the ieg. the risk depending on the severity of the varicosities. 2. Ocular 
Lesions: Neuro-ocular jesions such as optic neuritis or retinal thrombosis have 
been associated with OC use. Discontinue OC if there is unexplained. sudden, or 
gradual, partial or compiete loss of vision; onset of proptosis or diplopia. 
papilledema; or retinal vascular lesions; and institute appropriate diagnostic and 
therapeutic measures. 3. Carcinoma: Long-term continuous administration of 
natural or synthetic estrogen in certain animals increases certain tumors, benign 
or malignant, such as breast. cervix, vagina. uterus, ovary, pituitary and liver 
Certain synthetic progestogens, none currently in OCs, increase the incidence of 
mammary nodules, benign and malignant, in dogs. Several retrospective case- 
control studies reported an increased relative risk (31-139 times) associating 
endometrial carcinama with the prolonged use of estrogens in postmenopausal 
women. One publication reported the first 30 cases submitted to the registry ot 
cases of adenocarcinoma of the endometrium in women under 40 on OCs. Of the 
adenocarcinomas found ín women without predisposing risk factors for ageno- 
carcinoma of the endometrium (e.g. irregular bleeding when OCs were first 
gen. polycystic ovaries}, nearly all occurred in women who had used sequential 
Cs. which are no longer marketed. No statistical association has been reported 
suggesting an increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OCs, aithough individual cases have been 
reported, Studies have shown no increased risk of breast cancer to OC or 
estrogen users. One study found no overall increased risk of breast cancer in OC 
users but a greater risk was qas for OC users with documented benign 
breast disease and for long-term (2-4 years) users. Another study found a history 
of breast cancer among grandmothers of aunts was significantly more trequent 
among breast cancer patients who had used an OC continuously for one or more 
years than among nonusers with breast cancer. One other study indicated an 
increasing risk of breast cancer in women taking menopausal estrogens, which 
increased with duration of follow-up. One author suggests that extended (over 6 
years) OC use prior to first full term pregnancy was associated with a significant 
relative risk of breast cancer A reduced occurrence of benign breast tumors in 
OC users has been well documented. One study reported malignant melanoma 
more frequently in OC users than controls and suggests an increased incidence 
of urinary Iract and thyroid cancers. A prospective study of women with cervical 
dysplasia found an increase in severity and conversion te cancer in situ in OC 
users compared to nonusers. This became statistically significant after 3-4 years 
of use. Nonreversal of dysplasia within the first 6 months of pill use was 
suggested to predict progression after prolonged exposure. One study disclosed 
an increased risk of cancer of the cervix (targely carcinoma in situ) in OC users 
under 40, particularly those who had used OCs over 4 years. There have been 
other reports of microgiandular wl ova of the cervix in OC users. One study 
reported an association between OC use and endocervical adenocarcinoma. in 
summary, there is no confirmed evidence from human studies of increased risk 
of cancer associated with OCs. Close clinical surveillance of all OC users is, 
nevertheless, essential. in all cases of undiagnosed persistent or recurrent 
abnormal vaginal bleeding. take appropriate diagnostic measures to rule out 
malignancy. itor OC users with a strong family history of breast cancer or 
who have breast nodules, fibrocystic disease or abnormal mammograms with 
particular care. 4. Liver Tumors: Sudden severe abdominal pain or shock may be 
due to rupture and hemorrhage of a liver tumor There have been reports 
associating benign or malignant liver tumors with short-term and long-term OC 
use. One study reported use of OCs with high hormonal potency and age over 30 
may further increase risk of hepatoceliular adenoma. Two studies relate risk with 
duration ot use, risk being much greater after 4 or more years of use. Long-term 
OC users have an estimated annual incidence of hepatocellular adenoma of 3-4; 
100,000. Although an uncommon lesion, it should be considered in women 
nd with an "acute abdomen". The tumor may cause serious or fatal 
emorrhage. Patients with liver tumors have demonstrated variable clinical 
features which may make preoperative diagnosis difficult. Some cases presented 
because of right upper quadrant masses, while most had signs and symptoms of 
acute intraperitoneal hemorrhage. Routine radiological and laboratory studies 
may not be helpfui. Liver scans may show a focal Gefect. Hepatic arteriography 
may be useful in diagnasing primary liver neoplasm. 5. Use in or Immediately 
Preceding Pregnancy Birth Defects in Offspring, and Malignancy in Female 
Offspring: Use of female sex hormones -estrogenic and ing sire agents - 
during early pregnancy may seriously damage the offspring. ales exposed in 
utero to diethyistübestrol, a nonsteroidal estrogen. have an increased risk of 
developing in later dife a form of vaginal or cervical cancer that is ordinarii 
extremely rare, This risk has been estimated to be of the order of 1/1 
exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be monitored 
with particular care. A high percentage of women exposed to diethyistiibestrol 
{30-90%} have epithelial changes of the vagina and cervix Although these 
changes are histologically benign, it is not known whether they are a precursor of 
vaginal malignancy. Male children so exposed id develop urogenital tract 
abnormalities. Ait similar data are not available on other estrogens, it 
cannot be presumed that they would not induce similar changes. increased risk 
of congenital anomalies, inciuding heart and limb defects, has been reported 
following use of sex hormones, including OCs, in pregnancy. One case-control 
Study estimated a 4.7-fold increased relative risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormonal withdrawal tests for 
nancy or attempted treatment for threatened abortion). Some exposures 
involved only a few days of treatment. Data suggest risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1/1000 live births. in a large 
sie si Study, cardiovascular defects in children born to women who 
received female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 78/1000 for children not so exposed in utero. 
These results are statistically significant. A Welsh study found a statistically 
significant excess of neural tube defects among offspring of prior OC users 
{within 3 months) than among controls. The incidence of twin births may be 
increased for women who conceive shortly after discontinuing OC use. In the 
past, female sex hormones were used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is evidence that estrogens are ineffective, 
and there is no evidence from well controlled studies that progestogens are 
effective tor these uses. There is some evidence that triploidy and possibly other 
types af polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing OCs. id v with these anomalies are virtually 
always aborted spontaneously Whether there is an overall increase in spontane- 
ous abortion of pregnancies conceived soon after stopping OCs is unknown. If 
the patient has not adhered to the prescribed schedule, consider possible 
pregnancy at the first missed period (or 45 days from the last menstrual period if 
progestogen-onty OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patiem who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. if pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant should use an 


alternate form of contraception for a period of time before attempting to con- 


ceive. A 3-month period is supported by a study suggesting increased frequency 
of neural tube defects in women impregnated during the first 3 months after 
cessation of OC use Do not use progestogen-only or progestogen-estrogen 
combinations to induce withdrawal ing as a pregnancy test. 6. Gaf Bla 
Disease: Studies report increased risk of gall bladder disease in OC or estrogen 
users. in ona study, an increased risk appeared alter 2 years of use and doubled 
after 4-5 years, in another study, an increased risk was apparent between 6 and 
12 months, 7 Carbohydrate and Lipid Metabolic Effects: use a decrease in 
lucose tolerance has been observed in a ME percentage of patients on 
OCs, prediabetic and diabetic OC users shouid be carefully observed. An increase 
in triglycerides and total phospholipids has been observed in OC users but its 
Clinica! significance is unknown. B. Elevated Blood Pressure: An increase 
in blood pressure has been reported with OC use. Hypertension may occur within a 
few months of beginning OCs. In the first year of use, incidence of hypertension 


7 blue tablets containing. 0.5 mg norethindrone with 0035 mg ethiny! estradiol followed by 

8 green tablets containing 1.0 mg norethindrone with 0.035 mg ethiny! estradiol followed by 
8 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol 

(7 orange tablets containing inert mgredients are inciuded in the 28-day regimen.) 





may be no higher in OC users than in nonusers. Incidence in users increases with 
exposure and in the fifth year of use i$ 2.5-3 times that in the first year. Age is 
strongly correlated with hypertension in OC users. Women with à history of 
elevated blood pressure (hypertension), preexisting renal disease, history of 
toxemia or elevated blood pressure during qon) familial tendency to hyper- 
tension or its consequences.’ or history of excessive weight gain or fiuid 
retention during the menstrual cycle may be more likely fo develop elevated 
blood pressure when given OCs and should be monitored closely. Even though 
elevated blood pressure may remain within the "normal" range, closely watch 
elevations, particularly for women with other risk factors for cardiovascular 
disease or stroke. High blood pressure may or may not persist after OC discon- 
tínuation. 9. Headache: Discontinue OC and evaluate the cause of onset or 
exacerbation of migraine or development of a new pattern of headache which is 
recurrent, persistent, or severe. 10. Bleeding Irregularities: Breakthrough bleed- 
ing, spotting, and missed menses often make users discontinue OCs. in break- 
through bleeding. as in ail cases ot irregular bleeding from the vagina, consider 
nonfunctional causes. in undiagnosed persistent or recurrent abnormal bleeding 
trom the vagina, use adequate diagnostic measures to rule out pregnancy ar 
malignancy. H pathology has been excluded, time or another formulation may". 
solve the problem, While potentially useful in minimizing menstrual irregularity, © 
change to an OC with a higher estrogen content only d necessary since this ray : - 
increase the risk of thromboembohc disease, Women with a history of oliga 
menorrhea or secondary amenorrhea or young women without regular cystig 
may tend to remain anovulatory or to become amenorrheic after OC discont. 1a 
tion. Women with these preexisting problems should be advised of this ‘and 
encouraged to use other contraceptive methods. Post-use anovulation, passiMy. 
prolonged, may occur in women without previous irregularities. A higher inci- 
dence of g actorrhea and of pituitary tumors (e.g., adenomas) has been asso- 
ciated with amenorrhea in former users compared with nonusers. One study 
reported a 16-foid increased incidence of pituitary prolactin-secreting tumors 
among patients with postpill amenorrhea when galactorrhea was present. TL 
infertility: There is evidence of impairment of fertility in women discontinuing 
OCs in comparison with other contraceptive methods, which appears to be 
independent of duration of use. While impairment diminishes with time, there is 
an appreciable difference in the results in nulliparous women for OC and other 
groups 30 months after discontinuation of birth control. For parous women the 
difference is not apparent 30 months after cessation of contraception. 12 

Ectopic Pregnancy. Ectopic as well as intrauterine pregnancy may occur in OC 
failure. in progestogen-onty OC failures. the ratio of ectopic to intrauterine 
pregnancies is higher than in nonusers. since the drugs are more effective in 
preventing intrauterine than ectopic pregnancies. 13. Breast Feeding OCs in the 
postpartum period may interfere with lactation by decreasing quantity and 
Quality of breast milk. A smalti fraction of OC hormonal agents has been identified 
in milk of mothers receiving OCs. Effects. if any, on the breast-fed child have not 
been determined if feasibie, deter OC use unti the infant has been weaned. 

Precautions GENERAL 1 Take a complete medical and family history before 

Starting OCs. Pretreatment and periodic physical exams should include special 

reference to blood pressure, breasts, abdomen and pelvic organs, including 

Papanicolaou smear and relevant fab tests. As a general rule, GCs should not be 

prescribed for longer than t year without another physical. 2. Under the influ- 






. ence of estrogen-progestogen preparations, preexisting uterine leiomyomata may 


eniarge. 3. Observe patients with a history of psychic depression and discontinue 
OCs if depression recurs to a serious degree. Patients becoming significantly 
depressed while taking OCs should stop the OC and use an alternate method of 
contraception to determine whether the symptom is drug related. 4. OCs may 
cause some fluid retention. Prescribe with caution, and only with careful mont- 
toring, in patients with conditions that might be aggravated by fiuid retention, 
Such as convulsive disorders. mígraine syndrome, asthma or cardiac, hepatic or 
renal insufficiency. 5. Patients with a past history of jaundice during pregnancy 
have an increased risk of recurrence while using OCs. Discontinue OC if jaundice 
develops. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 
' DC users may have disturbances in normal tryptophan metabolism that may 
resuit in a relative pyridoxine deficiency. The clinical significance is unknown. B. 
Serum folate levels may be depressed by OC use. Since the pregnant woman is 
predisposed to folate deficiency and incidence of folate deficiency increases with 
increasing gestation, if a woman becomes pregnant shortly after stopping OCs. 
she may have a greater chance of developing folate deficiency and related 
complications. 9. Advise the pathologist of OC use when relevant specimens are 
submitted. 10. Certain endocrine and liver function tests and blood components 
may be affected by estrogen-containing OCs. For example: a. increased sulfobro- 
mophthalein retention. b. Increased prothrombin and factors Vit, VIIL IX, and X: 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregabil- 
ity. c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, refiect- 
ing the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnan- 
diol excretion. e. Reduced response to metyrapone test. f. increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 11. 
Contact lens wearers who develop visual changes or changes in lens tolerance. 
should be assessed by an haimologist and temporary or permanent céssa- 
tion of wear considered. DRUG INTERACTIONS. OCs may be less effective and 
there may be increased breakthrough bleeding from interactions with ritampin, 
isoniazid, ampicillin, tetracycline. neomycin, penicillin V. chloramphenicol, sul- 
fonamides, nitrofurantoin, barbiturates, phenytoin. primidone. analgesics, tran- 
Quilizers, antimigraine preparations, and antihistamines. OCs may alter 
effectiveness of such other drugs as oral anticoagulants. anticonvulsants. tricy- 
clic antidepressants, antihypertensive agents (8g. guanethidine}. vitamins, 
hypoglycemic agents, tranquilizers, hypnotic preparations, and theophylline. CAR- 
CINOGENESIS See Warnings. PREGNANCY Pregnancy category X. See Contrain- 
dications and Warnings. NURSING MOTHERS See Warnings. Adverse Reactions 
An increased risk of the following serious adverse reactions has been associated 
with OC use (see Warnings}: thrombophlebitis, thrombosis, pulmonary embo- 
lism, coronary thrombosis, cerebral thrombosis, mesenteric thrombosis, liver 
tumors, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomaües neuro-ocular lesions, e.g. retinal thrombosis and optic neuritis, 
Raynaud's disease, arterial thromboembolism. The following adverse reactions 
have been reported in OC users and are believed to be drug related: bleeding 
irregularities (breakthrough bleeding, spotting, missed menses during treatment. 
amenorrhea after treatment), gastrointestinal symptoms, (nausea. vomiting, 
blgating. abdominal cramps}. dysmenorrhea, infertility after discontinuance of 
treatment, edema, chloasma or melasma which may persist after drug is discon- 
tinued, breast changes (tenderness, enlargement, and secretion}, intolerance to 
contact lenses, changes in corneal curvature (steepening), change in weight 
(increase or decrease), change in cervical erosion and cervical secretion, possi- 
bie diminution of lactation when given immediately postpartum, cholestatic 
jaundice, migraine, increase in size of uterine leiomyomata, rash {allergic}. 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
prolactin-secreting pituitary tumors, chiüblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstruai-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness. 
hirsutism, loss of hair, erythema muitiforme, erythema nodosum, hermorrhagic 
eruptions, vaginitis, porpyhria, impaired renal function. malignant nephrosciero- 
sis (hemolytic uremic syndrome}. intormation tor the Patient (See Patient 
Package insert}. Revised October 1984 
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Infection in the hospitalized patient often calls for the immediate 
intervention of empiric antibiotic therapy. While awaiting culture and _ 
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oe 3. high peak serum levels | class of antibiotics. | 
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* Pending results of susceptibility studies, therapy with CEFOBID may be 
initiated; however, treatment should be adjusted according to bacteriologic findings. 

f ininfections due to susceptible strains of indicated organisms. 

i in vitro susceptibility does not necessarily imply a correlation with in vivo results. 

§ Based on PDR, 1984; Manufacturer's Prescribing Information. 

* insevere infections, or infections caused by less sensitive organisms, the total daily dose and/or frequency may 
be increased. Patients have been successfully treated with a total daily dosage of 6 to 12 grams divided into two; 
three, or four administrations ranging from 1.5 to 4 grams per dose. 
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Msi: WHO DEVELOP DIARRHEA IN ASSOCIATION WITH ANTI- 
PRECAUTIONS: Although transient elevations of the BUN and serum 
creatinine have been observed, CEFOBID alone does not appear to cause 
significant nephrotoxicity However, concomitant administration of ami- 
iore and other cephalosporins has caused nephrotoxicily. 
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ache, and tachycardia has been reported when alcohot (beer, wine) was 
ingested within 72 hours aller CEFORID administration. Patients should 
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other cephalosporins, 
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ematology: As with other bela-lactam antibiotics, reversible neutro- 
penia may occur with prolonged administration, Slight decreases in 
neutrophil coun! (1 patient in 56) have been reported. Decreased hemo- 
globins (1 in 20) at hematocrits (1 in 201 have been reported, which is 
consistent with published literature on other cephalosporins. Transient 
eosinophilia has occurred in 1 patient in 10 

Hepatic: Of 1285 patients treated with cefoperazone in clinical trials ane 
patient with a history of liver disease developed significantly elevated 
liver function enzymes during CEFOBID therapy. Clinical signs and 
symptoms of nonspecific hepatitis accompanied these increases. After 
CEFOBID therapy was discontinued, the patient's enzymes returned to 
pre-treatment levels and the symplomatotogy resolves. As with other an- 
tibiolics hat achieve high bile levels, mild transient elevations of liver 
function enzymes have been observed in 5-10% of the patients receiy- 
ing CEFOBID therapy. The relevance of these findings. which were nol 
accompanied by overi signs or symptoms of hepatic dysfunction, has 
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Gastrointestinal: Diarrhea or loose stools has been reported in 1 in 30 
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sponded to symptomatic therapy or ceased when celoperazone therapy 
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Symptoms of pseudomembranous colitis can appear during or for 
Several weeks subsequent to antibiotic therapy (see WARNINGS}. 

Renal Function Tests: Transient elevations of the BUN (1 in 16) and 
serum creatinine (1 in 48) have been noted. 

Local Reactions: CEFOBID is wei! tolerated following intramuscular 
administration, Occasionally, transient pain (1 in 140) may follow 
administration by this route. When CEFOBID is administered by intrave- 
s infusion some patients may develop phlebitis (1 in 120) at the in- 
usion site. 
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PREMARIN MAY HALT THE DISABLING COURSE OF OSTEOPOROSIS* 

Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 
all women over age 60? The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 
abling complications occur.’ 

To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 
oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 
vented loss of metacarpal mineral content (see graph above). 
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The appearance of these tablets is a trademark of Ayerst Laboratories. 


* Conjugated Estrogens Tablets have been evaluated as probably 
effective for estrogen-deficiency-induced osteoporosis. 


Please see last page for brief summary of full prescribing information. 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 
Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years? 
These symptoms can disrupt a woman's life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen*—the treatment of choice for moderate to severe vaso- 
motor symptoms? The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. USP) 
oo. — eG 


0.3 mg 0.625 mg 0.9 mg 1.25 mg 2.5 mg 


The appearance of these tablets is a trademark of Ayerst Laboratories. 









Please see last page for brief summary of full prescribing information. 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 
In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman s 
sexual functioning. The pH of vaginal secretions rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becoming susceptible to irritation, injury, and infection. Sexual rela- 
tions may be difficult or impossible. 

PREMARIN (Conjugated Estrogens, U.S.P.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


ae wane PRE M ARIN 


(CONJUGATED ER ELS u. >. P.) Vaginal Cream 





0.625 mg/g 


© 1985 Ayerst Laboratories Please see last page for brief summary of full prescribing information. 


BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION AND PATIENT INFORMATION, SEE 
PACKAGE CIRCULAR) 

PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P 

PREMARIN* Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nonliquefying base 


l ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endometrial cancer 
in postmenopausal women exposed to exogenous estrogens for more than one year. This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometrial cancer have increased 
sharply since 1969 in eight different areas of the United States with population-based cancer 
reporting systems, an increase whiCh may be related to the rapidly expanding use of estrogens 
during the last decade. The three case contro! studies reported that the risk of endometriat 
cancer in estrogen users was about 4. 5to 13.9 limes greater than in nonusers. The risk appears 
to depend on both duration of treatment and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be reassessed on at least a 
semiannual basis to determine the need for continued therapy Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses of estrogen 
may carry less risk than continuous administration; it therefore appears prudent to utilize sucha 
regimen. Close clinical surveillance of all women taking estrogens is important. In ali cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic mea- 
sures should be undertaken to rule out malignancy There is no evidence at present that 
"natural" estrogens are more or less hazardous than "synthetic" estrogens at equiestrogenic 


doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy 
may seriously damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing in later life a 
form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has been estimated 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of such exposed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epithelial changes of 
the vagina and cervix, Although these changes are histologically benign, it is not known whether 
they are precursors of malignancy. Although similar data are not avaitable with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
Suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb reduction defects. One case contro! 
study estimated a 4 7-fold increased risk of limb reduction defects in infants exposed in utero to 
sex hormones (orai contraceptives, hormone withdrawal tests for pregnancy, or attempted 
treatment for threatened abortion). Some of these exposures were very short and involved only 
a few days of treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. in the past, female sex hormones have been used 
during pregnancy in an attempt to treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used during 
pregnancy or if the patient becomes pregnant while taking this drug, she should be apprised of 
the potential risks to the fetus. and the advisability of pregnancy continuation. 


DESCRIPTION: PREMARIN (Conjugated Estrogens, U.S.P) contains a mixture of estrogens. 
obtained exclusively from natural sources, blended to represent the average composition of material 
derived from pregnant mares’ urine, It contains estrone, equilin, and 17a-dihydroequilin, together 
with smaller amounts of 17a-estradiol, equilenin, and 17e-dihydroequilenin as salts of their sulfate 
esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Academy of 
Sciences —National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4. Female hypogonadism 

5. Female castration 

6. Primary ovarian failure 

7 Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for the 
prevention of postpartum breast engorgement, controlled studies have demonstrated that the 
incidence of significant painful engorgement in patients not receiving such hormonal therapy is 
iow and usually responsive to appropriate analgesic or other supportive therapy Consequently, 
the benefit to be derived from estrogen therapy for this indication must be carefully weighed 
against the potential increased risk of puerperal thromboembolism associated with the use of 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND iTS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only when used in 
conjunction with other important therapeutic measures such as diet, calcium, physiotherapy, 
and good general health-promoting measures. Final classification of this indication requires 
further investigation. 


INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women (or men} with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selected patients 
being treated for metastatic disease. 2. Known or suspected estrogen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormat genital bleeding. 
5. Active thrombophiebitis or thromboembolic disorders. 6. A past history of thrombophlebitis, 
thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used 
in treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There 
are now reports that estrogens increase the risk of carcinoma of the endometrium in humans. (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, although a recent study has raised 
this possibility There is a need for caution in prescribing estrogens for women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gallbladder 
disease in women receiving postmenopausal estrogens. 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen used to treat 
prostatic or breast cancer or postpartum breast engorgement; it has been shown that there is an 
increased risk of thrombosis in men receiving estrogens for prostatic cancer and women for 
postpartum breast engorgement. Users of oral contraceptives have an increased risk of diseases, 
such as thrombophiebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal 
thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. An increased risk of postsurgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 weeks before 
surgery of the type associated with an increased risk of thromboembolism. or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with estrogen 
use. They should be used with caution in patients with cerebral vascular or coronary artery disease. 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the 
prostate and breast have been shown to increase the risk of nonfatal myocardial infarction, 








pulmonary embolism and thrombophlebitis. When doses of this size are used. any of the 
thromboembolic and thrombotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 

tenderness, abdominal mass. or hypovolemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing oral contraceptives. Increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use. A 
worsening of glucose tolerance has been observed in patients on estrogen Containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed. Estrogens may lead to severe 
hypercaicemia in patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts. 
abdomen, and pelvic organs, and should include a Papanicolau smear. As a general rule. estrogen 
should not be prescribed for ionger than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require careful observation. Certain patients may develop manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, mastodynia, etc. 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
Observed. Preexisting uterine leiomyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice develops 
im any patient receiving estrogen, the medication should be discontinued while the cause 1s 
investigated. Estrogens should be used with care in patients with impaired tiver function. renal 
insufficiency, metabolic bone diseases associated with hypercaicemia, or in young patients in whom 
bone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. increased sultabromophthalein retention, 

D increased prothrombin and factors VII, Vill, IX. and X: decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (T BG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only when 
Clearly necessary since many drugs are excreted in human milk, 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy. including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea. 
premensitrual-h«e syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyomata; vaginal Candidiasis, change in cervical erosion and in degree of cervical secretion; 
Cystitis-like syndrome; tenderness, enlargement. secretion (of breasts); nausea, vomiting. abdomi- 
nal cramps, bloating; cholestatic jaundice; chioasma or melasma which may persist when drug is 
discontinued; erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp hair: 
hirsutism, steepening of corneal Curvature; intolerance to contact lenses; headache. migraine, 
dizziness. mental depression, chorea; increase or decrease in weight; reduced carbohydrate 
tolerance, aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 

PREMARIN Brand of Conjugated Estrogens Tablets, U.S.P 

L Given cyclically for short-term use only For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Adnunistrabon should be cyclic (e.g., three weeks on and one week off), 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

2. Given CyCiically: Female hypogonadism. Female castration. Primary ovarian failure. Osteoporo- 
sis. 

Female hypogonadism — 2.510 75 mg daily, in divided doses for 20 days, followed by a rest period 
of Odays duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated. The number of courses of estrogen therapy necessary to produce bleeding may vaty 
depending on the responsiveness of the endometrium. 

if bleeding occurs before the end of the 10 day period, begin a 20 day estrogen-progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5to 75 mg daily in divided doses, 
for 20-days. During the last five days of estrogen therapy, give an oral progestin. if bleeding occurs 
ios this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 

eeding. 

Female castration and primary ovarian failure--1.25 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest level that 
will provide effective control. 

Osteoporosis (to retard progression) --1.25 mg daily, cyclically 

3. Given for a few days: Prevention of postpartum breast engorgement — 3.75 mg every four hours 
for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times daily 

inoperabie progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and appropriate 
Miti taken to rule out malignancy in the event of persistent or recurring abnormat vaginal 
bleeding. 

PREMARIN* Brand of Conjugated Estrogens, U.S.P Vaginal Cream 
Given cyclically for short-term use only. For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

A dosage range: 2 to 4 g daily. intravaginally or topically, depending on the severity of the 
condition. 

Treated patients with an intact uterus shoutd be monitored closely for signs of endometrial cancer 

andappropriate diagnostic measures should be taken to rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P). No. 865. Each purple tablet 
contains 2.5 mgin bottles of lOO and 1,000. No, 866 -- Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100. No. 864 — Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 867-- Each maroon tablet contains 
0.625 mg in botties of 100 and 1.000. Aiso in Cycle Pack of 21and unit dose package of 100. No. 868 ... 
Each green tablet contains 0.3 mg in bottles of 100 and 1,000. The appearance of these tablets is a 
trademark of Ayerst Laboratories. 

PREMARIN (Conjugated Estrogens. U.S.P! Vaginal Cream No. 872 Each gram contains 
0.625 mg Conjugated Estrogens, U.S.P (Also contains cetyl esters wax, cetyl alcohol, white wax, 
glyceryl monosteatrate, propylene glycol monostearate, methyl stearate. phenylethyl alcohol, sodium 
lauryl sulfate, glycerin, and mineral oil.) 

aqu package: Each contains Net Wt. 115 oz. (42.5 g) tube with one calibrated plastic 
applicator 

Also Available - Refill package: Each contains Net Wt. 14% oz. (42.5 g) tube. 4340R 1/285 
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nin ss — 0C s should not be used in women with any of the 
e: conditions: +. Thrombophiebitis or thromboembolic disorders. 
past history of deep-vein thrombophlebitis or thromboembolic disor- 
3. Cerebral-vascular or coronary-artery disease. 4. Known or sus- 
carcinoma of the breast. 5. Known ot suspected estrogen-depan- 
dent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or 
Suspected pregnancy (see Warning No. 5;. 8. Benign or malignant liver 
tumor which developed during use of OC's or other estrogen-containing 





=e smoking increases the risk of serious cardiavascuiar 
side effects from oral contraceptive use. This risk increases with 


p marked in women over 35 years of age. Women who use 
ii cá should be strongly advised not to smoke. 
he use of oral contraceptives is associated with increased risk of 
several serious conditions, including thromboembolism, stroke, 
‘ocardial infarction, hepatic adenoma, galibiadder disease, hyper- 
ension, Practitioners prescribing ora! contraceptives should be 
amiliar with the following information relating to these risks. 


romboembolic Disorders and Other Vascular Problems —An 
feased risk of thromboembolic and thrombotic disease associated with 
OC's is well established. Three principal studies in Great Britain 
in the U.S. have demonstrated increased nsk of fatal and nonfatal 
ous thromboembolism and stroke, both hemorrhagic and thrombotic. 
ese studies estimate that users of OC's are 4 to 11 times mare likely 
jan honusers to develop these diseases without evident cause. 
REBROVASCULAR DISORDERS —in a collaborative American study of 
ovascular disorders in women with and without predisposing 
S, it Was estimated that the risk of hemorrhagic stroke was 
times. greater in users than nonusers and the risk of thrombotic 
as 4 to 9.5 times greater in users than in nonusers. 
ARDIAL INFARCTION (MI) —An increased risk of MI associated 
use of OC's has been reported, confirming a previously sus- 
association. These studies, conducted in the UK, found. as 
pected, that the greater the number of underlying risk factors for coro- 
rtery disease (cigarette smoking, hypertension, hypercholesterole- 
obesity, diabetes. history of pre-ectamptic toxemia} the higher the 
"developing MI. regardiess of whether the patient was an OC user 
OC's, however, were found to be a clear additional risk factor, In 
relative risk, it has been estimated that OC users who do not 
Smoking is considered a major predisposing condition to MI) are 
U twice as likely to have a fatal MI as nonusers who do not smoke 
users who are also smokers have about a 5-fold increased risk of fatal 
Compared to users who do not smoke, but about a 10- to 12-fold 
tased risk compared to nonusers who do not smoke. Furthermore, 
iunt of smoking is also an important factor. In determining importance 
these relative risks. however, baseline rates for various age groups 
t be given serious consideration. importance of other predisposing 
nditions mentioned above in determining relative and absolute risks has 
it as yet been quantified: quite likely the same synergistic action exists, 
it perhaps to a lesser extent. 
SK OF DOSE —1n an analysis of data derived trom severa! national 
iSe-reaction reporting systems, British investigators concluded that 
‘of thromboembolism, including coronary thrombosis, is directly 
ated to dose of estrogen in OC's. Preparations containing 100 mcg or 
ore of estrogen were associated with higher risk of thromboembolism 
m those containing 50-80 mcg. Their analysis did suggest, however, 
quantity of estrogen may not be the sole factor involved. This finding 
been confirmed in the U.S. 
AATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A 
rospective study carried out in the UK estimated the mortality rate 
,O00 women per year from diseases of the circulatory system for 
and nonusers of OC's according to age. smoking habits, and 
ion of use. Overall excess death rate annually from circulatory dis- 
S lor OC users was estimated to be 20 per 100,000 (ages 15-34 — 
000; ages 35-44 — 33/100,000; ages 45-49.— 140/100,000). risk 
‘concentrated in older women, in those with long duration of use, 
id. in cigarette smokers, It was not possible, however, to examine inter- 
lationships of age. smoking, and duration of use, nor to compare 
ects of continuous vs. intermittent use, Although the study showed a 
‘increase in death due to circulatory diseases in users for 5 or 
years, all these deaths occurred in women 35 or older. Until larger 
bers of women under 35 with continuous use for 5 or more years are 
ailable, it is not possible to assess magnitude of relative risk for this 
winger group. Available data from a variety of sources have been ana- 
1 to estimate risk of death associated with various methods of contra- 
tion. Estimates of risk of death for each method include combined risk 
Jutraceptive method (e.g.. thromboembolic and thrombotic disease in 
case of OC's) plus risk attributable to pregnancy or abortion in event 
ethod failure. This latter risx varies with effectiveness of method. The 
oncluded that mortality associated with all methods of birth con- 
Ow and below that associated with childbirth, with the exception of 
o S in women over 40 who smoke. Lowest mortality rs associated with 
ndom or diaphragm backed up by early abortion. Risk of thromboem- 
and thrombotic disease associated with OC's increases with age 
about 30 and, for MI, is further increased by hypertension, hyper- 

if rolemia, obesity, diabetes, or history of pre-ectamptic toxemia, 
especially cigarette smoking. Physician and patient should be alert to 
ries? manifestations of thromboembolic and thrombotic disorders 
thrombophiebitis, pulmonary embolism, cerebrovascular insufli- 
coronary occlusion, retinal thrombosis, and mesenteric thrombo- 
hould any of these occur or be suspected, the drug should be 
inued immediately. A å- to 6-foid increased risk of postsurgery 
joembolic complications has been reported in OC users. 

ibie, OC's should be discontinued at least 4 weeks before surgery 
ty associated with increased risk of thromboembolism or pro- 

jilization. 

RSIS ENCE OF RISK OF VASCULAR DISORDERS—-Findings from one 
ritain involving cerebrovascular disease and another in the U_S. 
ng MI suggest an increased risk of these conditions in users of 
l atsists after discontinuation of the OC's. In the British Study, risk of 
‘cerebrovascular disease remained elevated in former OC users for at least 
‘6 years after discontinuation. In the U.S. study, increased risk of MI 
persisted for at least 9 years in women 40 to 49 years cid who had used 
OC's for 5 or more years. Findings in both studies require confirmation 
since they are inconsistent with other published information. 
2. Ocular Lesions— There have been reports of neuro-ocular lesions such 
as optic neuritis or retinal thrombosis associated with use of OC's. Dis- 
continue OC's if there is unexplained. sudden or gradual, partai or 
compiete loss of vision; onset of proptosis or diplopia: papiliedema: or 
fetinal-vascular lesions, and institute appropriate diagnostic and therapeu- 
tic measures. 

3. Carcinoma Long-term continuous administration of either natural 









































































oF synthetic estrogen in certain animal species increases frequency ot^ —— 


carcinoma of the breast. cervix, vagina; and liver Certain synthetic 
progestogens, none currently contained in OC's, have been noted to 
increase incidence of mammary nodules, benign and malignant. in dogs. 
in humans, 3 case-control studies have reported an increased risk of 
endometrial carcinoma associated with prolonged use of exogenous 
estrogen in postmenopausal women. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of adenocat- 
cinoma of the endometrium in women under 40 on OC's. Of cases found 
in women without predisposing risk factors (e.g. . irregular bleeding at 
the time.OC's were first given, polycystic ovaries), nearly all occurred in 
women who had used a sequential OC. These are no longer marketed. No 
evidence has been reported suggesting increased risk of endometrial can- 
cer in users of conventional combination or progestogen-oniy OC's. Sev- 
era! studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of breast cancer in women on OC's. found an excess risk 
in subgroups of OC users with documented benign breast disease. 
Reduced occurrence of benign breast tumors in users of OC's has been 
weil documented. in summary, there is al present no confirmed evidence 
from human studies of increased risk of cancer associated with OC's. 
Close clinical surveillance of ail women on OC's is, nevertheless, essen- 
tiai. In all cases of undiagnosed persistent or recurrent abnormal vaginal 
bleeding, appropriate diagnostic measures should be taken to rule out 
malignancy. Women with a strong family history of breast cancer or with 
breast nodules. fibrocystic disease, or abnormal mammograms shouid be 
monitored with particular care if they elect to use OC's. 

4. Hepatic Tumars —Berign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high hor- 
monal potency were associated with higher risk than lower potency OC's, 
Although benign, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short- 
term as well as long-term users. Two studies relate risk with duration of 
use of OC's, the risk being much greater after 4 or more years’ use. 
While hepatic adenoma is rare, it should be considered in women pre- 
senting abdominal pain and tenderness, abdominal mass or shock. A few 
cases of hepatocellular carcinoma have been reported in women on OC's 
Reiationship of these drugs to this type of malignancy is not known. 


5. Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring, 
and Malignancy in Female Offspring—Use of female sex hormones— 
both estrogenic and progestational agents —during early pregnancy may 
seriously damage the offspring. It has been shown that females exposed 
in utero to diethylstilbestrol, a nonsteroidal estrogen, have increased risk 
of developing in later life a form of vaginal or cervical cancer ordinarily 
extremely rare. This risk has been estimated to be of the order of 1 in 
1.000 exposures ar less. Although there is no evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. Fur- 
thermore, 30 to 90% of such exposed women have been found to have 
epithelial changes of the vagina and cervix. Although these changes are 
histologically benign. it is not known whether this condition is a precursor 
of vaginal malignancy. Male children so exposed may develop abnormali- 
ties of the urogenital tract. Although similar data are not available with 
use of other estrogens, it cannot be presumed they would not induce 
similar changes. An increased risk of congenital anomalies, including 
heart defects and limb defects, has been reported with use nf sex hor- 
mones, including OC's, in pregnancy. One case-control study estimated a 
4.7-foid increase in risk of limb-reduction defects in infants exposed in 
utero to sex hormones (OC's, hormonal withdrawal tests for pregnancy, 
01 attempted treatment for threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction defects 
in exposed fetuses is somewhat less than 1 in 1,000 live births. in the 
past, female sex hormones have been used during pregnancy in an 
attempt 1o treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is 
no evidence from well-controlled studies that progestogens are effective. 
There is some evidence that triploidy and possibly other types of poly- 
ploidy are increased among abortuses from women who become preg- 
nant soon after ceasing OC's. Embryos with these anomalies are virtually 
always aborted spontaneously. Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping OC's 
is unknown. it is recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing 
OC's. H the patient has not adhered to the prescribed schedule, the possi- 
bility of pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has been 
ruled out. H pregnancy is confirmed, the patient should be apprised of the 
potential risks to the fetus, and advisability of continuation of the preg- 
nancy should be discussed. it is also recommended that women who 
discontinue OC's with intent of becoming pregnant use an alternate form 
of contraception for a period of time before attempting to conceive. Many 
Ciinicians recommend 3 months, aithough no precise information is avail- 
able on which to base this. The administration of progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test 
of pregnancy 

6. Galidiadder Disease— Studies report increased risk of surgically con- 
firmed galibiadder disease in users of OC's and estrogens. In one study, 
increased risk appeared after 2 years’ use and doubled after 4 or 5 years’ 
use. in one of the other studies, increased risk was apparent between 6 
and 12 months' use. 

7. Carbohydrate and Lipid Metabolic Effects — Decrease in glucose toler- 
ance has been observed in a significant percentage of patients on OC’s. 
For this reason, prediabetic and diabetic patients should be carefully 
observed while on OC's. Increase in trigiycerides and total phospholipids 
has been observed in patients on OC's; clinical significance of this finding 
remains to be defined 

8. Elevated Blood Pressure-—Increase in blood pressure has been 
reported in patients on OC's. In some women, hypertension may occur 
within a few months of beginning OC's. In the tst year of use. prevalence 
of women with hypertension is low in users and may be no higher than 
that of a comparable group of nonusers. Prevalence in users increases, 
however, with longer exposure, and in the Sth year of use is 2/5 ta 3 
times the reported prevalence in the 1st year. Age is also strongly corre- 
lated with development of hypertension in OC users. Women who previ- 
ously have had hypertension during pregnancy may be more likely to 
develop elevation of blood pressure on OC's. Hypertension that develops 
as a result of taking OC's usually returns to normal after discontinuing the 
drug. 

9. Headache—Onset or exacerbation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent, or severe, requires 
discontinuation of OC's and evaluation of the cause. 

10. Bleeding Irregulanities — Breakthrough bleeding. spotting, and amen- 
ofrhea are frequent reasons for patients discontinuing OC's. In break- 
through bleeding. as in all cases of irregular vaginal bleeding, nonfunc- 
tonai causes should be borne in mind. in undiagnosed persistent or 
recurrent abnormal bleeding from the vagina, adequate diagnostic mea- 
sures are indicated to rule out pregnancy or malignancy. if pathology has 
been exciuded, time or change to another OC may solve the problem. 
Changing to an OC with a higher estrogen content, while potentially usefui 





in minimizing ‘menstrual itrequiarity,. ne only if nece necessary, 
since this may increase risk of thrcnboémbolit disease. Women with 
past history of oligomenorrhea or secondary amenorrhea Or young 
women without regular cycles may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and encouraged 
to use other methods. Post-use anovulation, possibly prolonged, may 
aiso occur in women without previous irregularities. 
11. Ectopic Pregnancy —Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures. 
12. Breast-feeding~-OC's given in the postpartum period may interfere 
with factation and decrease quantity and quality of breast milk. Further- 
more, a small fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's: effects, if any, on the breast-fed child have not 
been determined. 1f feasible, defer OC's until infant has been weaned. 
Precautions —GENERAL— 1. A complete medical and family history 
should be taken prior to initiation of OC's. Pretreatment and periodic 
physical examinations should include special reference ta blood pressure, 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests. As a general rule OC's should not be prescribed for 
longer than 1 year without another physical examination. 
2. Under infiuence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 
3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related. 
4. OC's may cause some degree of fiuid retention. They should be 
prescribed with caution, and only with careful monitoring. in patients with 
conditions which might be aggravated by fluid retention, such as convul- 
sive disorders. migraine syndrome, asthma, ot cardiac or renal 
insufficiency. 
5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops. OC's 
should be discontinued. 
6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution. 
7. OC users may have disturbances in norma! tryptophan metabolism 
which may resuit in a relative pyndoxine deficiency. Clinical significance is 
undetermined. 
8, Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have 
a greater chance of developing folate deficiency and complications attrib- 
uted to this papas 
information ter the Patient-—See Patient Package Labeling. 

Tests — !. The pathologist should be advised "n 0C therapy 
when relevant specimens are submitted. 
2. Certain endocrine- and liver-function tests and blood components may 
be affected by estrogen-containing OC's: 
a. Increased sulfobromophthalein retention. 
b. increased prothrombin and factors VH, Viti, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet aggregability 
c. Increased thyroid-binding globulin (TBG) teading to increased circulat- 
ing tota!-thyroid hormone, as measured by protein-bound iodine (PBI, 
T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake ts 
decreased. refiecting the elevated TBG, free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. 
e. Reduced response to metyrapone test. 

— Reduced efficacy and increased meidence of break- 
through bieeding have been associated with concomitant use of rifampin 
A similar association has been suggested with barbiturates, phenyibuta- 
zone phenytoin sodium, ampicillin and tetracycline. 

sesis, ef Fertility—See Warnings 
section #3, 4, and 5 for information on carcinogenesis, mutagenesis, 
and impairment of fertility. 
Pregnancy — Category X. See Contraindications, Warnings. 
Nursing Methers —See Warnings. Because of the potential for adverse 
reactions in nursing infants from oral contraceptive tablets, a decision 
should be made whether to discontinue the drug. faking into account the 
importance of the drug to the mother. 
Adverse Reactions —An increased risk of these serious adverse reactions 
has been associated with use of OC's (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, cere- 
bral hemorrhage, hypertension, gallbladder disease, benign hepatomas, 
congenital anomalies. There is evidence of an association between the 
following conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g.. 
retinal thrombosis and optic neuritis. 
The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 m or 
less of patients during the first cycle. Other reactions, asa general rule, 
are seen much less frequently or only occasionally. Gastrointestinal symp- 
toms (such as abdominal cramps and bloating), breakthrough: bieeding, 
spotting, change in menstrual flow: dysmenerrhea, amenorrhea during 
and affer treatment, temporary infertility after discontinuance: of treat- 
ment; edema; chloasma or melasma which may persist: bréast changes: 
tenderness, enlargement, and secretion: change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible 
diminution in lactation when Given immediately postpartum; cholestatic 
jaundice; migraine; increase in Size of uterine leiomyomata: rash 
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Percutaneous umbilical blood sampling 


= Hobbins, M.D., Peter A. Grannum, M.D., Roberto Romero, M.D., 
b M eh M.D., and Maurice J. Mahoney, M.D. 


e: cibos a technique for the performance of a sonographically guided percutaneous umbilical 
sampling. and its potential uses in the management of diagnostic problems in the second and 

jir trimester of pregnancy. The method has been employed in the prenatal assessment of 13 fetuses at 
es risk for hemostatic failure. (hemophilia and idiopathic thrombocytopenic purpura), chromosomal disorders, 

| Àj isoimmunization, an and fetal hypoxia. This simple and rapid procedure offers access to the fetal circulation 
aes for diagnostic and therapeutic purposes. (AM J Osstet GvNECOL 1985;152:1-6.) 


Key wo words: ‘Ultrasound, umbilical blood sampling, prenatal assessment 










lood for diagnostic purposes has been tradi- to report our diagnostic e ex] " eri ence with it, 
ined by fetoscopy in the second trimes- cuss its potential uses in | various. li f ical di 
d fetal scalp. sampling? in the third trimester. late pregnancy. OI M 
rries a 4% to 5% risk' of fetal loss 
sampling can only be undertaken in Material and. 
n la with cervical dilatation, these limita- 
E pou precluded | fetal blood sampling except in 
3 special situations. In an effort to overcome these lim- 
E itations, in 1983 Daffos et al.** reported a new tech- 
. nique for obtaining fetal blood, which involved umbil- 
pt ical ord Pnpling. with. an ultrasonically guided 20- 








tify the umbilical odis near its S ibetrin d site 
centa. By rotating the transducer, one can o 
of the long axis of at least 2 cm ofum 


d and: à diiige needs The method was initially insertion site (Figs. 1 and 2). Althou h sai 
t the time of elective abortion to confirm diag- be undertaken in this position, it is gene 
si made by amniotic fluid analysis. Once its potential to sample the umbilical cord with a cross st 
= was confirmed, the method was then used diagnosti- age. To accomplish this, the transducer is ar 
~~ cally i in the management of various clinical problems tated 90 degrees so that a cross section. of 1 he cor 
. inthe second- and third trimesters. viewed which is about 1 to 2 cm from. its place 

















ies ‘The purpose of this communication is to describe the insertion (Fig. 3). The operator, holding the trat si 
hs enal for U E umbilical blood sampling, in one hand, inserts a 25-gauge spinal 1 needle wit 


other hand through the skin along side the tra 


"> From the mos of Obstetrics and Gynecology and Human and advances it by ultrasound gui 
_ Genetics, Yale University School of Medicine. t bili ! 

- T cM int requests: John C. Hobbins, M.D., Yale University School of dais T he abled ein 

- Medicine, Department of Obstetrics and Gynecology, 333 Cedar stylet is removed, te is wit 

| a St, P. O. Box 3333, New Haven, CT 06510. attached to the hub of the needle wt 
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“scanning plane A, indicating the long axis of the umbilical 
cord. at its insertion on anterior placenta. 





5 continuously does the needle with ultrasound. The 
-syringe may contain a small amount of anticoagulant 
such as heparin or citrate, or alternatively, the blood 
can be transferred to a vial with anticoagulant after 
-aspiration (depending upon the test required). Red 
blood cell size is determined with an electronic cell ana- 
-lyzer (Coulter Electronics, Hialeah, Florida) to distin- 
- guish fetal from maternal cells, and a Kleihauer-Betke 
Y test is performed later when necessary. However, it 
-should be clear from the ultrasound image when the 
. needle is in the umbilical cord. 

` -If an anterior placenta is encountered, the needle 
TE be visualized throughout its course through the 
placental substance. With posterior placentas the pro- 
. posed needle pathway should transverse a fetus-free 
area between the limbs to the desired puncture site ] 
cm from the cord insertion. On occasion fetal move- 
ment requires the use of intravenous diazepam, and 





a cross section of the ambilical pro | right ang 
plane A. ere 


fetal manipulation and physician patience are necessar 
to achieve a fetal position that is conducive to fetal blood 
sampling. In cases of premature rupture of membranes 
or oligohydramnios, a loop of free cord is chosen that 
is lodged in a small pocket of fluid. 

The particulars of the 13 diagnostic cases are sum- 
marized in Table I. Five clinical situations have been 
chosen to demonstrate the potential of this d 
in the management of the Eights pregnancy. - 


Case reports 

Case 1: confirmation of equivocal amniotic fluid re- 
sults. A 43-year-old woman, gravida 1, para 0, was 
referred at 23 weeks of gestation for prenatal diagnosis. 
Amniotic fluid analysis from an amniocentesis per- 
formed at 17 weeks revealed 60% trisomy 20 cells; the. 
rest were 46,XY. After an attempt at fetoscopy was 
unsuccessful, she was referred to us for further diag- 
nostic study. Ultrasound examination revealed marked 
oligohydramnios was present, so it was decided to at- 
tempt percutaneous umbilical blood sampling. A sam- 
ple of fetal blood. mixed with amniotic fluid was ob- 
tained which revealed a normal karyotype (46,XY) in 
all 110 cells analyzed. The pregnancy continued un- 
eventfully. 

Case 3: hemophilia. A 34-year-old woman, gravida 
l, para 0, was referred for percutaneous: umbilical 
blood sampling because she was a documented carrier 
for hemophilia A and an amniocentesis. revealed the 
fetus to be a male. A fetal sample (mixed with amniotic 
fluid) revealed normal factor VIII clotting activity and 
adequate amounts of factor VIII coagulant antigen. 
The patient’s pregnancy was continuing ca 
1 week after the sampling procedure. 

Case 7: idiopathic thrombocytopenic purpura. A 

















Number 1. 


year-old woman, gravida 3, para 2, was diagnosed 
at 28 weeks of pregnancy to have idiopathic throm- 
ocytopenic purpura. Antiplatelet antibodies were 
resent. On administration of 20 mg of prednisone 
-daily the platelet count was maintained at 64,000. After 





Decet : fetal lung maturity was determined, percutaneous um- 
Me = bilical blood sampling was performed through an an- 


. terior placenta at 38.5 weeks, and 2 ml of fetal blood 
"were obtained. The fetal platelet count was 300,000. 

Induction of labor proceeded, resulting in the spon- 
taneous vaginal delivery of a 3000 gm baby. The im- 
mediate neonatal platelet count was 301,000. 

Case 9: isoimmunization. A 28-year-old woman, 
; gravida 2, para 1, was referred for consultation because 
-of a previous fetal death at 36 weeks in her first preg- 








- nancy. ‘In the current pregnancy an anti-Kell titer of 


1 32 was identified at 14 weeks’ gestation, which sub- 
se tly rose to 1: 2048 by the 19th week of gestation. 
In view of the findings by. Rodeck et al^ that deter- 


 —minations of amniotic fluid optical density at 450 nm 


- correlate poorly with fetal hematocrit prior to 24 weeks 
of gestation, the patient and her husband (Kell positive) 
agreed to have percutaneous umbilical blood sampling 
| performed. An anterior placenta was traversed, and 1 
ml of fetal blood was obtained with a hematocrit of 
36%. The fetal anti-Kell antibody titer was 1:32, the 
blood type was determined to be Kell negative, and the 
direct Coombs test was negative. Based on these results, 
_ the patient was returned to her primary physician for 


continuing care, and the pregnancy progressed un- 


= eventfully. 

< Case 12: equivocal fetal hypoxia. A 24-year-old 
woman, gravida 5, para 2, abortuses 2, was admitted 
to the labor floor at 32 weeks of gestation in premature 
labor with a temperature of 38.4° C. Urine analysis 
revealed a urinary tract infection. Amniotic fluid was 
negative for bacteria by Gram stain. The patient's uri- 
 nary tract infection was treated with intravenous am- 
picillin and terbutaline. Her temperature dropped to 
37.8? C, and contractions slowed to an interval of 6 to 
7 minutes. Despite discontinuation of the terbutaline, 
the baseline fetal heart rate remained at 180 bpm with 
repetitive late decelerations. These did not abate with 
nasal oxygen administration or with left lateral posi- 
tioning. In order to gain more precise information 
about this potentially asphyxiated premature fetus, 
percutaneous umbilical blood sampling was performed 
at the bedside through an anterior placenta. Umbilical 
vein blood had a pH of 7.36, a Po, of 24, Pco, of 42, 
and a base deficit of —4. In view of these normal find- 
ings, the patient was managed expectantly. The fetal 
heart rate subsequently dropped to 150 bpm, and the 
late decelerations disappeared. | 


Thus far it has been possible to obtain a sample of 
fetal blood in all 13 diagnostic cases attempted, al- 
though one patient required two procedures in order 
to obtain an adequate sample. In no case was there 
evidence of fetal bleeding during or after a needle in- 
sertion. Postprocedure fetal heart rate monitoring was 










Percutaneous umbilical blooc 
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only undertaken in the third-trimester pati nits, 
abnormal patterns were noted. Although. five p 
were premedicated with intravenous diazepam and me- 
peridine, no significant discomfort was. experienc i 
during the procedure. Inspection of the umbilica 
of those delivering soon after percutaneous un 
blood sampling (Cases 7, 8, and 13) failed to show 
evidence of trauma. 











Comment | 

This report demonstrates that it is possible to o 
fetal blood consistently by percutaneous umbilic 
blood sampling in the second and third trimester o 
pregnancy. The procedure is easier to per form in thé. - 
third trimester because the umbilical cord is larger. For | 
example, the mean diameter of the umbilical vein i in- E 
creases linearly from 6.5 + 0.35 mm (1 SD) at 20 weel S 
to 10.1 + 0.5 mm (1 SD) at 30 WEEKS, after which m e` 
diameter plateaus to a mean of 11.5 + 0.6 mm (QV 
at 40 weeks. The further the tar pa is from the 
ternal skin, the more difficult it is for the operator to 
guide the needle into the umbilical cord. A small adi 
justment in the angle at skin level hassa major effect 
on the ultimate position of the needle tip if the selectec pU 
sampling site is 8 to 9 cm away. Therefore, posterior © 
placentas are inherently more difficult to approach : 
than anterior placentas (as evidenced by the larger 
number of needle insertions required in the cases with 
a posterior placenta). | 

Ultrasound studies give the operator information in U 
two dimensions but do not provide information in the " 
third dimension. This deficiency has been overcome 
somewhat in the technique described above by attempt — 
ing to view the u mbilical cord in cross section duri g d 
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Confirma tion okt tr risomy 21 Posterior — | 4 
mniotic fluid (par- | 
lesire for further 





. £n 
testing) — | | 
Idiopathic thrombocytopenic. uc 38.5 Anterior l 0 
purpura To MED DOM 
8 Idiopathic thrombocytopenic "n 40 Anterior 2 Platelet count : 210, 000 
purpura | Jo or. 
9 High anti-Kell titer 19 Anterior ] » ‘Kell typing, direa 
Coombs (negative), 
M l | hematocrit — 
19 Kell sensitization, hydrop 28 Fundal l Hematocrit 22 
E fetalis xo? | G Reli pones 





| Oligohydramnios, intrauterine 33 Posterior od Normal kit otype 
_ growth retardation, possible Kta ws 
~~. chromosome anomalies 











| . Possible fetal distress in 33 Anterior 9 
(^ patient in premature labor mE 
with fever of unknown 
2 | origin . 
043 — Possible fetal distress in 35 Anterior lat- — 1] |. pH, Po; 
Qe hypertensive patient in early eral . deficit 
. ^. Jabor with undilated cervix | MEE: 









situations. m : - 
In some cases sligihydiaiinle prevents sampling 

from the umbilical cord at its insertion site in a posterior 

placenta. However, in oligohydramnios or. ruptured | 

membranes one can Fendi « obian blood from 4 free RU 


-formed at the ‘bedside eei this procedure. ex- 
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Complications Pregnancy ‘outcome 


Mixed with. None Pregnancy continued. | - 
amniotic : a f$ rs 
fluid ee | 

Pure | |... None Pregnancy continued 

. Mixed with |... None Pregnancy continued . 
amniotic mE RS 
fluid 

Pure None Pregnancy continued | - 

Pure . * . None Pregnancy continued 

Pure 7 € None Patient chose to 

continue preg- 
nancy 

Pure . .  . None .. Delivered 3: 

Pure - » Noné Delivered Í 

Pure None Pregnancy continued’ : 

Pure. of . 4 None Intrauterine transfu- 

. sion performed, > ` 
" pregnancy contin- . 
SE i Be vi uing 
Pure’ " -None : Patient went into ` 
labor; 48 hours | 
later fetus died of ~; 
pulmonary hypo- - 
; . - plasia . = 
Pure , |^ ': None Pregnancy ec continued 
Pure - P | Patient underwent : ' 


cesarean section 
. for fetal distress 


umbilical blood sampling because it (1) causes little dis- 


comfort; (2) makes a. very small puncture site.in the 
membranes, placenta, and umbilical cord; and (3) pen- 


etrates the: umbilical cord more easily than a 22-gauge . 


needle which-we utilized earlier in preabortion cases. 
Although in our experience the fetus and umbilical 
cord seem remarkably unaffected by the sampling pro- 


cedure, more study is required to fully assess the safety: 


of percutaneous umbilical blood sampling. There is 
some evidence, however, to suggest that the procedure 
has low risk: Daffos et al. report that they have per- 


formed 400 umbilical cord punctures without accident, - 






. ‘Percutaneous umbilical blood sampling 5 


: * 
m " P ^ 


| although i in seven cases a transient t fetal VS Cardia 
- Was noted.* 


The cases above demonstrate the usefulness of hav- 
ing direct access to the fetal circulation. For example, 


-` until recently all patients with idiopathic thrombocy- 


topenic purpura were committed to cesarean section 
because of the risk of intracranial hemorrhage associ- 


ated with a vaginal delivery to a fetus who might have 


a low platelet count. Obstetric management based on 
fetal scalp sampling in labor"! has allowed vaginal de- 
livery of some idiopathic thrombocytopenic purpura 
patients whose fetuses were found to have a platelet 


... Count of 250,000. Percutaneous umbilical blood sam- 


pling, however, offers an even better alternative be- 
cause it will enable the fetus with a low platelet count 


_ to avoid the.early portion of labor ordinarily required 
to dilate the cervix to a point where fetal scalp sampling 
‘can be undertaken. 


. The information provided by percutaneous umbilical 


blood sampling in Case 9 was especially enlightening’ 
in view of the patient's history and impressive anti-Kell 


antibody titer. Anti-Kell antibody can have even greater 


lethal potential than anti-Rh antibody, and this patient 
^. ` would undoubtedly have been scheduled for biweekly 


amniocenteses, ultrasound sessions, and a battery of 


fetal assessment tests. Based on the fetal blood results, 


the.expense, inconvenience, and dangers of further 


extensive high-risk testing were avoided. 


- Although antepartum and intrapartum fetal heart 


, rate monitoring has provided invaluable information 
- about the hypoxic fetus, there are many occasions when : 

. heart rate patterns are worrisome or confusing. In Case 
` 12, for example, there was a sustained fetal tachycardia 
combined with persistent late decelerations and de- 
- creased variability. This triad of findings ordinarily 
. would have caused us-to seriously consider cesarean 


section. However, armed with a normal acid base profile 
we were able to avoid an untimely delivery at 33 weeks. 

Cases 1 to 6 illustrate the utility of percutaneous um- 
bilical blood sampling in second-trimester prenatal di- 
agnosis. In view of the lessened potential for morbidity 


and the convenience of undertaking sampling in an 
outpatient setting, we are now using percutaneous um- 
- bilical blood sampling as a primary procedure and fe- 
'toscopy only as a backup in prenatal diagnostic cases 


requiring fetal blood. 
In addition to the above clinical examples, access to 
fetal blood offers a myriad of other diagnostic possi- 


 bilities. For instance, in cases in which an anomalous 
-fetus is suspected because of ultrasound studies, a fetal 
karyotype can be available in 48 to 72 hours (as in Case 


11). Also, if one suspects fetal disease because of a 
TORCH infection, cultures and IgM levels can be ob- . 
tained. It will now be feasible to monitor fetal levels of 


6 Hobbins et al. 


various therapeutic agents such as digoxin, procain- 
amide, and verapamil. In addition, availability of fetal 
blood should stimulate investigators to look for new 
ways to assess fetal nutrition (in small-for-dates fetuses) 
and chronic hypoxia (in uteroplacental insufficiency). 
Overall, this safe and simple technique of obtaining 
either single or repeated samples of umbilical cord 
blood increases the reality of the unborn baby as an 
accessible patient for both diagnosis and treatment. 


Addendum 


We have now performed percutaneous umbilical 
blood sampling procedures in a total of 29 patients 
without mishap, with the exception of one patient who 
had premature labor 3 weeks after the sampling pro- 
cedure. All pregnancies (except four that were termi- 
nated electively on the basis of the diagnostic infor- 
mation obtained) are continuing uneventfully. 


REFERENCES 


1. Hobbins JC, Mahoney MJ. Fetoscopy in continuing preg- 
nancies. AM ] OBSTET GYNECOL 1977;129:440. 
2. Rodeck CM. Fetal blood sampling. In: Galjaard H, ed. 


10. 


11. 


May 1, 1985 
Am J Obstet Gynecol 


The future of perinatal diagnosis. New York: Churchill 
Livingstone, 1982:85-92. 


. Saling E. Fetal scalp blood analysis. ] Perinat Med 


1981;9:165. 


. Special report. The status of fetoscopy and fetal tissue 


sampling. Prenat Diagn 1984;4:79. 


. Daffos F, Capella-Pavlosky M, Forestier F. A new proce- 


dure for fetal blood sampling in utero: preliminary results 
of 53 cases. AM J OBSTET GYNECOL 1983;146:985. 


. Daffos F, Forestier F, Parlovsky MC. Fetal blood sampling 


during the third trimester of pregnancy. Br J Obstet Gy- 
naecol 1984;91:118. 


. Jeanty P, Rodesch F, Romero R, Venus I, Hobbins JC. 


How to improve your amniocentesis technique. AM J OB- 
STET GYNECOL 1983;146:593. 


. Rodeck CH, Nicolaides KH, Warsof SL, Fysh WJ, Gamsu 


HR, Kemp JR. The management of severe rhesus iso- 
immunization by fetoscopic intravascular transfusions. 
AM J OBSTET GYNECOL 1984;150:769. 


. DeVore GR, Mayden K, Tortora M, Berkowitz RL, Hob- 


bins JC. Dilation of the fetal umbilical vein in rhesus 
hemolytic anemia: a predictor of severe disease. AM J 
OBSTET GYNECOL 1981;141:464. 

Daffos F, Forestier F, Muller JY, et al. Prenatal treatment 
of alloimmune thrombocytopenia. Lancet 1984;2:632. 
Scott JR, Cruikshank DP, Kochenour NK, Pitkin RM, War- 
enski JC. Fetal platelet counts in the obstetrical manage- 
ment of immunologic thrombocytopenic purpura. AM J 
OBSTET GYNECOL 1980; 136:495. 


A) 


$9 





Clinical Articles 


Advanced maternal age: The mature gravida 


~ 


Donna S. Kirz, M.D., Wendy Dorchester, M.P.H., and Roger K. Freeman, M.D. 
Long Beach, California 


A 3-year study of women ages 35 years and older who were delivered at Women's Hospital of Long 
Beach from January 1, 1981, to December 31, 1983, was performed to study the risks involved with 
advanced maternal age. The study group included 1023 women who were 35 years and older, and they 
were divided into parous and nulliparous groups. A control group consisting of 5343 women aged 20 to 25 


: years was used for comparison. Each group was analyzed for the following parameters: pregnancy 


complications, labor complications, delivery factors, and neonatal outcome. The results show very few 
statistical differences in the factors analyzed. On the basis of this 3-year study it appears that pregnancies 
in women of advanced maternal age in the 1980s who are delivered in a modern tertiary care center may 
be of no higher risk for adverse outcome than pregnancies in younger parturients. (AM J OBSTET GYNECOL 


1985;152:7-12.) 


Key words: Pregnancy, advanced age 


Advanced maternal age has become a topic of wide- 
spread public interest. Lay journals abound with arti- 
cles on this subject. The obstetric literature has not been 
as abundant in addressing this concern, particularly 
with regard to recent studies. There is a definite in- 
crease in the number of women bearing children in 
their 30s and 40s. This increase is due to several factors. 
The first is the postwar baby boom cohort. As this co- 
hort ages in the decade of the 1980s the total number 
of women of 35 to 40 years (in the United States) is 
projected to increase 4296 and the percent of births to 
this age group is projected to increase 3796. Conversely 
there will be a 2096 decrease in teenage women aged 
15 to 19 years and a predicted 32% decrease in births 
to that age category. Other factors for postponing 
childbearing include women's career priorities, ad- 
vanced education, infertility, control over fertility, late 
and second marriages, and financial concerns. 

The definition of advanced maternal age in the ob- 
stetric literature is variable. Most authors have desig- 
nated a lower limit of 35 years** as the definition 
whereas others have used 40 years*? and a few have 
indicated that 744 years represents advanced maternal 
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age.” ° Regardless of the specific age definition, preg- 
nancies in women of advanced maternal age are con- 
sidered by many to be high risk. In the eighteenth and 
nineteenth century this categorization was due to con- 
cern for the mother. At present the designation of high 
risk refers to the fetus/neonate. _ 

The obstetric literature is not only imprecise in its 


. definition, it is also somewhat pejorative in its attitude 


toward women bearing children in their 30s and 40s. 
The older pregnant woman has been variously referred 
to as being postmature,"' obstetrically senescent," pre- 
menopausal,’* geriatric,” gray, elderly," dangerous,” 
and participating in childbearing in the twilight of the 
reproductive period.’ This study purports to analyze 
the outcome of pregnancy for women of advanced ma- 
ternal age in the 1980s to determine what, if any, their 
reproductive risks might be. 


Material and methods 


Women's Hospital of Long Beach is a modern tertiary 
care center attached to Long Beach Memorial Hospital 
and is located in southern metropolitan Los Angeles 
County. Women's Hospital performs approximately 
5000 deliveries each year of which approximately 1095 
are maternal transports. Miller's Children's Hospital is 
connected to Women's Hospital and has an excellent 
large neonatal unit. 

Patient selection. The study group consisted of all 
patients who were delivered at Women's Hospital of 
Long Beach between January 1, 1981, and December 


-p 
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Table I. Pregnancy complications 


Group 1. All parous pregnant women 
No. of women 
Diabetes 
Hypertension 
Premature labor 
Group 2. Healthy parous pregnant women 
No. of women 
Premature labor 
Group 3. All nulliparous pregnant women 
No. of women 
Diabetes 
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20-25 yr 


% 
| 2517 
6.9 33 13+ 
6.2 40 1.6* 
5.9 242 9.6* 
2197 
3.8 171 7.8* 
2826 
4.1 49 ].7* 


There were no statistical differences in pregnancy complications for group 4 (healthy nulliparous pregnant women). 


*p < 0.05 (x). 


Table II. Labor complications 


Group 1. All parous pregnant women 
No. of women 
Late decelerations 

Group 2. Healthy parous pregnant women 
No. of women 


780 
79 


579 


235r 20-25 yr 
z 
2517 
10.1 188 7.5* 
2197 
I4 85 3.9* 


Maternal fever 


10 





'There were no statistical differences in labor complications for either nulliparous group 3 or 4. 


*p « 0.05 (x^). 


31, 1983, and were 35 years or older. For comparison 
the patients who were 20 to 25 years old and were 
delivered during the same time period were used as 
the control group. The data were prospectively gath- 
ered from patients and their prenatal records at the 
time of admission to the labor and delivery unit. The 
data were entered in the computer, and the data base 
was analyzed by x’. Both the study group and the con- 
trol group were further subdivided as follows: group 
1, all parous pregnant women; group 2, "healthy" par- 
ous pregnant women only; group 3, all nulliparous 
pregnant women; group 4, "healthy" nulliparous preg- 
nant women only. The healthy groups were defined as 
patients who did not have hypertension, diabetes, obe- 
sity, multiple gestation, cardiovascular disease, or in- 
competent cervix. Álso exluded from the healthy cat- 
egory were patients without prenatal care and grand 
multiparous women. 


Results 


There were 1023 predominantly white pregnant 
women 35 years and older who were delivered during 


the 3-year period, which resulted in an incidence of : 


7.1%. During this time 0.9% of the patients were 40 


years or older. The 20 to 25 year age category consisted 
of 5343 patients, with an incidence of 37.5%. The preg- 
nancies and their outcomes were analyzed according to 
four categories: pregnancy complications, labor com- 
plications, delivery outcome, and neonatal outcome. 

Pregnancy complications (Table I). The pregnancy 
complications compared included diabetes, cardiovas- 
cular disease, preeclampsia, chronic hypertension, obe- 
sity, urinary tract infections, hydramnios, weight gain 
7:30 pounds or <15 pounds, multiple gestation, incom- 
petent cervix, postdate pregnancy, premature labor, 
rupture of membranes of >24 hours, meconium, 
abruptio placentae, placenta previa, and premature 
rupture of membranes. 

Parous pregnant women. 1n group 1 (all parous preg- 
nant women) there was a statistically significant increase 
in the incidence of diabetes and hypertension in the 
study group. Moreover, premature labor was less com- 
mon in the study group. This finding regarding pre- 
mature labor was also true for group 2 (healthy parous 
pregnant women). There were no statistically signifi- 
cant differences for groups | and 2 in the other areas 
compared. 

Nuiliparous pregnant women. In group 3 (all nullipa- 
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Table IIIA. Delivery outcomes in groups | and 2 


Group 1. All parous pregnant women 


23D yr 
(n = 789) 


Vertex presentation 1547 


(spontaneous) 


Vertex presentation 83 10.6 162 
(low forceps) . 

Vertex presentation 56 7.2 136 
(vacuum) 

Primary cesarean 127 16.3 24] 
section 

Repeat cesarean 159 20.4 420 
section ; 

% Local anesthesia 228 29.2 944 

Epidural anesthesia - 415 53.2 1183 

*p < 0.05. 


Table IIIB. Delivery outcomes in zroups 3 and 4 


Group 3. All nulliparous pregnant women 


2:35 yr 
(n = 243) 


Breech presen- 


tation 
Vertex presentation 82 33.7 1397 
(spontaneous) 
Cesarean section 99 40.7 641 
Failure to progress 39 39.4 293 


as indication 
for cesarean 


section 
Local anesthesia 45 18.5 763 
Epidural anesthesia 172 70.8 1814 
*p « 0.05. 


rous pregnant women) there was an increased inci- 
dence of diabetes in the study group. Neither group 3 
nor group 4 (healthy nulliparous pregnant women) in- 
dicated a difference in other pregnancy complications 
between the study group and the control group. 
Labor complications (Table II). Ten categories of 
labor complications were compared. They included 


bleeding, maternal fever, fetal bradycardia, fetal tachy- : 


cardia, prolonged decelerations, late decelerations, se- 
vere variable decelerations, precipitous labor, pro- 
longed first stage of labor, and second stage of labor 
>2 hours. 

Parous pregnant women. For group 1 (all parous preg- 
nant women) late deceleration patterns were more com- 
mon in the study group. For the healthy parous preg- 
nant women (group 2) in the study group there was 
also a nonsignificant trend toward more late deceler- 


20-25 yr 
(n = 2517) 


o eee * 
45.0 


20-25 yr 
(n = 2826) 


Se RON NONE % 
4.3% 
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Group 2. Healthy parous pregnant women 


235 yr 
(n = 579) 


20-25 yr 
(n = 2197) 


61.6* 49.9 1430 65.1* 
6.5* 50 8.6 144 6.6* 
54* 59 9.0 127 5.8* 
9.5* 64 11.1 123 5.6* 

16.6* 196 91.8 366 16.7* 

37.6* 175 30.9 850 38.7* 

46.9* 314 54.9 1040 47.9* 


Group 4. Healthy nulliparous pregnant women 


235 yr 
(n — 199) 


20-25 yr 
(n = 2368) 


4.3% 
49.4* 62 31.9 . 1133 47.8* 
29 6* 78 39.9 511 2].6* 
45.7* 30 38.5 248 48.5* 
97 .0* 40 90.1 680 98.7% 
64.9* 145 73.9 1551 65.4* 


ation patterns during labor. Interestingly there were 
significantly more intrapartum maternal fevers among 
the healthy parous pregnant women in the control 
group. 

Nulliparous pregnant women. There were no significant 
differences between the study group and the control 
group in the categories compared under labor com- 
plications for either nulliparous group (groups 3 or 4). 

Delivery outcomes (Tables IIIA and IIIB). The 
areas compared were delivery presentation (vertex— 
occipito-anterior, vertex—occipito-posterior, breech,. 
and transverse lie), vaginal delivery (vertex—sponta- 
neous, vertex—low forceps, vertex—vacuum extrac- 
tion, and vaginal breech), and cesarean delivery (pri- 
mary or repeat). 

Also analyzed were the indications for primary ce- 
sarean delivery: antepartum fetal distress, intrapartum 
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Table IV. Neonatal outcomes 


May 1, 1985 
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Group 1. All parous pregnant women 
No. of women 
Birth weight 24000 gm 
Birth weight 1501-2500 gm 
` Neonatal intensive care unit admissions 
Group 2. Healthy nulliparous pregnant women 
No. of women 
Birth weight 74000 gm 
l-min Apgar score <4 
Congenital anomalies 


780 . 2517 
196 16.2 273 10.8% 
54 6.5 951 9.9* 
90 11.5 375 e MSB* 
579 9197 
81 14.0 233 10.6* 
34 5.9 75 3.4* 
12 2.] 18 0.8* 


There were no statistical differences in neonatal outcome parameters for nulliparous gravidas (group 3, all nulliparous pregnant 


women, and group 4, healthy nulliparous pregnant women). 
*p « 0.05. 


fetal distress, breech/abnormal presentation, and fail- 
ure to progress. Anesthesia choices were also com- 
pared: none, local, epidural, spinal, or general. 

Parous pregnant women. Although there were no dif- 
ferences in presentation at time of delivery in group | 
(all parous pregnant women), there were significant 
differences in route of delivery (Table IIIA). More 
women in the control group had spontaneous vaginal 
deliveries, whereas more women in the study group 
had operative deliveries. The operative deliveries in- 
cluded the use of either low forceps, vacuum extractors, 
or cesarean sections. There were more of both primary 
and repeat cesarean births for the older women. There 
was, however, no statistically significant difference in 
the indications for primary cesareans. Epidural anes- 
thesia for older women was used more frequently and 
local anesthesia less frequently. Results in group 2 
(healthy parous pregnant women) also demonstrated 
an increse in operative deliveries for older women. Vac- 
uum extractors were used more often, and there were 
more primary and repeat cesarean births. Breech pre- 
sentation as an indication for primary cesarean deliv- 
eries was significantly increased for the older study 
group. The difference in anesthesia choices persisted 
"in this healthy parous group. Older women received 
more epidural and less local anesthesia. 

Nulliparous pregnant women. For group 3 (all nullip- 
arous pregnant women) there were more breech pre- 
sentations in the study group (Table IIIB). There were 
also fewer spontaneous vaginal deliveries and more pri- 
mary cesarean sections. A lower percentage of older 
women had the diagnosis of failure to progress as an 
indication for primary cesarean delivery. The differ- 
ence in anesthesia choices was the same as for the par- 
ous women. Epidural anesthesia was used more often 
and local anesthesia less often for older women than 
for the younger control group. 


Healthy nulliparous pregnant women (group 4) in 
the study group had more forceps deliveries, more pri- 
mary cesarean sections, more epidural anesthesia, and 
less local anesthesia than those in the healthy younger 
control group. 

Neonatal outcomes (Table IV). Seven categories of 
neonatal outcomes were compared. They included still- 
birth, neonatal death, admissions to the neonátal in- 
tensive care unit, congenital anomalies, 1-minute Apgar 
scores «4, 5-minute Apgar scores <7, and the following 
birth weight categories: <500 gm, 501 to 1500 gm, 1501 
to 2500 gm, 2501 to 4000 gm, and 74000 gm. 

Parous pregnant women. Both parous groups 1 and 2 
demonstrated an increased incidence of macrosomic 
babies among the older patients. In group 1 (all parous 
pregnant women) there were also fewer babies in the 
1501 to 2500 gm weight category, and fewer neonatal 
intensive care unit admissions than for the babies of 
the younger parous pregnant women. For group 2 
(healthy parous pregnant women) l-minute Apgar 
scores «4 and congenital anomalies were more com- 
mon among the neonates of older women. There were 
no statistical differences in any of the other neonatal 
outcome categores for either parous group. 

Nulliparous pregnant women. There were no statistical 
differences for either of the nulliparous study groups 
as compared to their younger controls with respect to 
neonatal outcome. 


Comment 


Neonates. Many studies have contended that preg- 
nancies in women 35 years and older are at high risk. 
Increased perinatal mortality has been a major con- 
cern.** * ? Most of these studies have not taken into 
account the effects of the systemic diseases of aging 
such as hypertension and diabetes. These disease pro- 
cesses appear to be related to increased perinatal 
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morbidity and mortality regardless of maternal age. 
Grimes’ demonstrated an increased perinatal mortal- 
ity in pregnancies of older black women. This in- 
crease disappeared when hypertensive patients were 
excluded. Stein's study? excluded women with hyper- 
tension, diabetes, obesity, and thrombophlebitis. There 
was no increased perinatal mortality in the offspring 
of these healthy older mothers. The study at Women's 
Hospital of Long Beach did not show an increase in 
the stillbirth or neonatal death rate for neonates of 
older women. Even in the categories that showed an 
increased incidence of hypertension and diabetes, no 
difference in perinatal mortality was shown as com- 
pared to infants of younger mothers. This may speak 
to the effectiveness of modern prenatal and intrapar- 
tum care in a tertiary perinatal center in the 19805. Is, 
however, perinatal mortality a sufficiently sensitive end 
point? | 

Outcome factors in surviving neonates analyzed in 
this study included prematurity, neonatal intensive care 
unit admissions, Apgar scores, congenital anomalies, 
and specific birth weight categories. The high incidence 
of premature labor in each of the groups is a reflection 
of the rate of maternal transports to this tertiary peri- 
natal center. For the parous groups the incidence of 
premature labor was significantly lower in the older 
category than in the younger group. A study done in 
Norway from 1967 to 1976 also showed a decrease in 
preterm labor for older parous women as compared to 
younger parous women.'? Corresponding to the de- 
creased prematurity rate in the neonates of older 
women there was a decrease in NICU admission for 
those neonates. For nulliparous mothers there was no 
age related difference in preterm labor or NICU ad- 
missions for the neonates. The obstetrical literature 1s 
inconsistent in regards to the incidence of premature 
labor for nulliparous pregnant women. Waters" dem- 
onstrated an increase for the older nullipara woman 
whereas Kessler" did not. 

Apgar scores, congenital anomalies, and birth weight 
categories showed some age-related differences. There 
was an increased incidence of low I-minute Apgar 
scores and congenital anomalies in the infants of the 
older healthy pregnant women. Despite the lower 1- 
minute Ápgar scores there was no increase in mecon- 
ium or cesarean births for fetal distress in this group. 
There was an increase.in macrosomic babies for the 
older parous pregnant women. This finding persisted 
even after excluding the diabetic mothers. The obstet- 
ric literature supports the finding of an increase in 
babies over 4000 gm in the older parous pregnant 
women ^? ? 19 

Labor and delivery. Stanton's early work? demon- 
strated an increase in prolonged labor among older 
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pregnant women. Friedman" showed an increse in pro- 
longed second stage with advancing age. Many subse- 
quent studies including the present one in Long Beach 
did not show an increase in prolonged labor.” *5* '? 
The overwhelming majority of studies in the obstetric 
literature describe a significantly higher rate of cesar- 
ean births in older women? !^? In this present study 
there was also an increased utilization of cesarean births 
for the older age group. It is unclear why this is so. No 
one specific indication for cesarean birth showed an 
increase in the pregnancies of women over 34 years. It 
may be that the increase in cesarean births for the older 
women is a self-fulfilling prophesy. Because the preg- 
nancies have been considered to be at high risk, the 
physicians may use a lower threshold for terminating 


the pregnancy or the labor process. 


In comparing delivery outcomes there was an in- 
crease in other methods of operative deliveries for the 
older study groups. At Women's Hospital of Long 
Beach there is a high utilization of epidural anesthesia. 
Pregnant women of advanced maternal age chose epi- 
dural anesthesia significantly more often than the youn- 
ger parturients. This may be a contributing factor to 
the higher rate of forceps and vacuum deliveries for 
the older age group. 

Elderly primigravida. The nulliparous woman of 
advanced maternal age deserves special comment. The 
designation "elderly primigravida" is used extensively 
in the obstetric literature and by health care providers. 
The term was defined in 1958 by the Council of In- 
ternational Federation of Obstetrics as "one aged 35 or 
more at the first delivery." The word elderly is a curious 
oné to use in describing a woman in her late 30s. Elderly 
is defined in Webster's dictionary as "somewhat old, 
advanced beyond middle age: bordering on old age." 
Few men or women in their 30s find this description 
germane. Historically there may have been a place for 
that term when women began their childbearing in 
their teens and often did not live past their 40s. How- 
ever, there is a current trend to postpone childbearing, 
and the present age span for women is well into the 
70s. Therefore the label of "elderly primigravida" is 
obsolete and, in fact, offensive. A better choice of terms 
would be “mature primigravida.” Mature is defined as 
"having completed natural growth and development, 
having attained a final or desired state, condition of 
full development."* When they are given good prenatal 
and intrapartum care and when signs of hypertension 
and diabetes are monitored, the risks to healthy women 
35 years and older in the 1980s may be no more than 
the risks to the younger parturients. Perhaps the time 
has come to eradicate the offensive labels of elderly, 
dangerous, or postmature and consider these women 
as mature—the mature gravida. 


Kirz, Dorchester, and Freeman 
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Palliative exenteration— What, when, and why? 


C. Robert Stanhope, M.D., and Richard E. Symmonds, M.D. 


Rochester, Minnesota. 


Between 1955 and 1981, 323 pelvic exenterations were performed at the Mayo Clinic. Fifty-nine (18%) 
were considered retrospectively to be palliative because of pelvic or aortic nodal metastasis, pelvic 
peritoneal involvement, pelvic wall involvement, bone involvement, or, in two cases, distant metastasis. 
The survivals were 4796 at 2 years and 17% at 5 years. When metastatic nodal disease was found after 
irradiated pelvic recurrence, the 2- and 5-year survivals were 46% and 23%, respectively. Although 
exenteration procedures are designed to be curative, the palliative benefits obtained in this group of 
patients appear to be worthwhile and comparable to those achieved in advanced epithelial ovarian 
carcinoma for which aggressive sürgical management i is now strongly SOVOSat od: (AM J SEE GYNECOL 


1985;152:12-16.) 


Key words: Exenteration, survival 


It has been a general opinion that pelvic exenteration 
should be advised and accomplished only when clinical 
evidence suggests potential curability. Exenteration has 
been considered inadvisable by some when optimal cur- 
ability is diminished by the presence of nodal metastasis 
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or by advanced pelvic spread, such as pelvic peritoneal 
involvement, extension into levator fascia, or extension 
into pelvic bone. 

At times, in an effort to determine operability, the 
dissection may proceed beyond the point of safe return 
before a nonresectable area of malignancy is discov- 
ered; an unintentional palliative exenteration is the re- 
sult. In rare cases, an intentional palliative exen- 
teration has been accomplished in patients with un- 
manageable, malignant, postirradiation fistulas. Al- 
though early death of these patients was expected after 
palliative operations, a number of them have enjoyed 
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sustained periods of good health. These observations, 
coupled with the currently advocated radical cytore- 
ductive surgical (palliative) procedures for ovarian ma- 
lignancy, prompted a retrospective review of patients 
considered to have had palliative pelvic exenterations 
at the Mayo Clinic. 


Material 


On retrospective review of the 323 patients who un- 
derwent pelvic exenteration at the Mayo Clinic between 
1955 and 1981, 59 (18%) of the operations were con- 
sidered to have been palliative because of pelvic or aor- 
tic nodal involvement, pelvic peritoneal involvement, 
pelvic wall involvement, or direct extension of cancer 
into bone. Two of these patients were considered to 
have had distant metastasis: to an inguinal lymph node 
in one and to the lung in the second (lung lesion pre- 
sumed to be metastatic but with no biopsy performed). 

The mean age of this group of patients was 51 years 
(range, 16 to 81 years). 

The primary malignancy was cancer of the cervix in 
37 patients, of the vagina in 10 patients, of the endo- 
metrium in four patients, of the vulva in one patient, 
of the rectum in two patients, of ihe bladder in one 
patient, and of the urethra in three patients and ma- 
lignant melanoma in one patient. 

There were three major categories of palliative ex- 
enterations: for recurrent disease after pelvic irradia- 
tion, for recurrent disease after surgical treatment 
alone, and as the primary therapy (Table I). Total ex- 
enteratiori had been performed in 84 patients, anterior 
exenteration in 24, and posterior exenteration in one. 

Pelvic nodal involvement in the irradiated pelvis was 
the most frequent adverse finding and occurred in 26 
patients. In 13 of these patients, only one node was 
involved; in seven, two nodes were involved; and in six 
patients, more than two nodes were involved or in- 
volvement was bilateral. Table II shows the sites of 
spread in each of thé three categories. Pelvic nodes 
were involved in 35 patients, aortic nodes in three, pel- 
vic peritoneum in nine, pelvic wall in five, and bone in 
five. In one patient, an inguinal node contained cancer 
and in one patient, an unsampled Jung lesion was con- 
sidered to be cancerous. 


Results 


The mean postoperative hospital stay was 22 days 
(range, 1 to 60 days), including three patients who died 
in the postoperative period. Hospital stay was <20 days 
for 49% of patients and «1 month for 78%. | 

Three patients had fatal postoperative complications; 
however, four patients (7%) died within 3 months after 
operation, at 1, 38, 51, and 86 days (Table III). 

Thirty-five patients (59%) received no postoperative 
treatment. Twenty-four patients received postopera- 
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Table I. Indications for exenteration 


Indication n 
Recurrent cancer after irradiation 42 
Recurrent cancer after operation alone 2 
Ás primary therapy for cancer of 15 
Vagina 8* 
Urethra 2 
Cervix 1 
Vulva I 
Endometrium I 
Bladder 1 
Rectum l 
Total 59 


*Includes one patient with melanoma of the vagina. 


Table II. Reason for palliative exenteration 


After After Primary 
Site irradiation | operation therapy 


Pelvic node(s) 26 i 8 
Aortic node 1 I i 
Pelvic peritoneum 6* — 3 
Pelvic wall 4 — l 
Bone 3 — 2 
Lung l — — 
Inguinal node J — — 


*Includes one patient with ovarian involvement. 


tive treatment, eight immediately after operation and 
16 at the time progression of disease was detected clin- 
ically. Of the eight receiving immediate treatment, five 
had primary pelvic or para-aortic irradiation and three 
had pelvic reirradiation. Of the remaining 16, three 
had irradiation for extrapelvic osseous metastasis, 11 


had chemotherapy, and two had progestational hor- 


mone therapy. One of these 16 patients had a partial 
response to megestrol acetate. The others failed to show 
any significant response to therapy. 

The median survival for the total group of 59 pa- 
tients was 19 months (mean survival, 35 months; range, 
0 to 170 months). Twenty-eight patients (47%) survived 
longer than 2 years; 10 patients (17%) survived 5 years 
or more. 

Forty-four patients had palliative exenteration for 
carcinoma recurrent after irradiation or operation. 
When the cancer had recurred within 2 years after 
initial treatment, the median survival was 20 months 
(mean, 30 months); when it recurred more than 2 years 
after initial treatment, the median survival was 38 
months (mean, 48 months). 

The median survival in patients with pelvic node in- 
volvement was 19 months for those who had prior pel- 
vic radiation therapy, 28 months for those who had 
prior operation only, and 30 months for patients in 
whom exenteration was performed as primary therapy. 
Ifonly one or two unilateral lymph nodes were involved 
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Table III. Patients dying within 3 months after operation 


ro Áge Primary Initial Reason for Survival 
(yr) cancer treatment palliation (days) Cause of death 


1 Cervix Radiation Positive pelvic Cardiogenic shock 
node (1) 

2 58 Cervix Radiation Positive pelvic 38 Small bowel ob- 
node (1) struction, sepsis 

3 60 Cervix Radiation Positive pelvic 5] Pancreatitis, fistu- 
wall las, sepsis 

4 41 Melanoma, Primary Positive pelvic 86 Progression of 

vagina operation nodes (3) melanoma 


Table IV. Individual survival (in months) after palliative exenteration, by site when other than pelvic nodes 


Survival (mo) 


After Primary 
After irradiation operation therapy 


Site No. 

Aortic node 3 8 51* 66* 
Pelvic peritoneum 9 4, 6, 12, 19, 40, 84 ~~ 3, 4, 10 
Pelvic wall 5 2, 45, 57, 70 ~ 8 
Bone involved 5 19, 21, 57 -— 13, 19 
Distant 2 

Inguinal node 89 -— ~ 

Lung l 43 — — 


*Patients received para-aortic irradiation therapy following exenteration. 


Table V. Survival of patients with extension to 
peritoneal surface 





Survival (mo) 


After 
irradiation 










Primary 





Peritoneum involved therapy 
Bladder 12, 84 10 
Bladder and ileum 40 

Ileum 6 

Sigmoid 4 3,* 4ł 
Ovary 19 


*Primary melanoma of vagina. 
fPrimary bladder cancer. 


(21 patients), the median survival was 20 months 
(range, 0 to 170 months); if three or more nodes were 
involved or if bilateral involvement occurred (five pa- 
tients), the median survival was 19 months (range, 15 
to 40 months). Twelve patients (46%) with pelvic nodal 
involvement after pelvic irradiation survived more than 
2 years and six (2396) survived 5 years or more. 

After a primary exenterative operation, eight pa- 
tents had pelvic nodal involvement. The median sur- 
vival was 30 months (range, 4 to 129 months). Five 
patients (62.5%) survived more than 2 years; only one 
patient (12.5%) survived more than 5 years. One pa- 
tient had postoperative pelvic irradiation; she survived 
49 months. 


In the patient who had pelvic nodal involvement at 
exenteration after postoperative recurrence, one com- 
mon and one external iliac node were involved. No 
postoperative therapy was given, and the patient sur- 
vived 28 months. 

The survival, in months, for each patient who had 
other sites of involvement is shown in Table IV. 

The patient with inguinal node involvement was 36 
years old, and she had recurrent squamous carcinoma 
26 months after pelvic irradiation for Stage III carci- 
noma of the cervix. The symphysis and right pubic 
ramus were resected at total exenteration. Periosteum 
was involved, but no osseous metastases were noted. 
Multiple external iliac nodes were also involved. She is 
alive 89 months after exenteration. 

In the patient with a lung metastasis, the lesion de- 
veloped 10 months after irradiation and operation for 
Stage I cancer of the endometrium had been com- 
pleted. Progestin therapy induced a prolonged partial 
response. A pelvic mass was noted 109 months after 
initial treatment and, when the patient was 52 years 
old, total exenteration was performed to remove all 
pelvic cancer. She continues on a regimen of megestrol 
acetate and is alive at 43 months after operation. 

In no patient surviving more than 8 months was gross 
disease left behind at the time of exenteration. The 


survival of patients with pelvic peritoneal involvement 


is shown in Table V. 


S or. 


P4 


JM. 


Volume 152 
Number | 


Table VI. Summary of patients alive at analysis 






Initial treatment 


51 Vagina Primary operation 
81 Vulva Primary operation 
50 Vagina Primary operation 
45 Urethra Primary operation 
55 Cervix Irradiation 
48 Cervix Irradiation 
48 Cervix Irradiation 
42 Endometrium Irradiation 
36 Cervix Irradiation 
37 Cervix Irradiation 
64 Vagina Irradiation 
48 Cervix Irradiation 


* Received postoperative irradiation. 
+Alive with stable chest metastasis. 


Twelve patients were living at the time of this anal- 
ysis. Four of these had had primary operation and eight 
had prior pelvic irradiation (Table VI). 


Comment 


When Brunschwieg first reported his results after 
exenterative operations 4 decades ago, the mortality 
and complication rate associated with this procedure 
were so high that, since that time, a major goal of gy- 
necologic surgeons has been to improve operative sur- 
vival and the chance for cure. The first objective of a 
gynecologic surgeon is proper selection of patients for 
exenterative operations. Proper selection, by itself, has 
significantly reduced the mortality and morbidity as- 
sociated with this radical gynecologic procedure. In ad- 
dition, numerous surgical" * advances, most notably 
Bricker's method of urinary diversion and the use of 
omentum in the management of the pelvic floor," have 
led to decreases in mortality and complication rates 
and, henceforth, to improved survival and quality of 
life for many patients suffering from recurrent or ad- 
vanced pelvic cancer.* 

Barber and Jones? reported a series of 263 patients 
who underwent exenteration for recurrent cancer of 
the cervix after pelvic irradiation. Pelvic lymph nodes 
were negative in 166 patients, and 29 of these (17.4%) 
survived for 5 years. In the other 97 patients, lymph 
node involvement was noted and only five of them 
(5.2%) survived 5 years. Twenty-one of the patients 
(21.6%) with lymph node involvement died in the post- 
operative period. From this experience, it was con- 
cluded that, because the survival was so poor, the com- 
plication rate so high, and, in the vast majority of 
patients, the survival so brief and difficult, pelvic ex- 
enteration was contraindicated in patients with involved 
pelvic lymph nodes complicating recurrent cancer. 


Time from initial 
diagnosis to 
recurrence (mo) 
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Reason considered Survival 


palliative 







— Positive aortic node 66* 
— Positive pelvic node 22 

— Positive pelvic node 49* 
~ Positive pelvic node 129 
199 Pelvic wall 57 
27 Pelvic wall 70 
4 Bone 57 

109 Chest metastasis 431 
26 Inguinal node 89 
27 Positive pelvic node 98 
9 Positive pelvic node 119 
6 ` Positive pelvic node 123 


Table VII. Survival in patients with pelvic 
nodal metastases complicating pelvic recurrence 
after irradiation 







Survival 





At 2 years At 5 years 


Barber and Jones? (1971) — ~- 5/97 5 
Morley et al.’ (1971) 0/6 0 = - 
Rutledge et al.5 (1977) = = 2/30 7 
This report 12/200 46 6/26 23 





Rutledge et al. considered exposure of pelvic peri- 
toneum to penetrating cancer or small metastatic le- 
sions in pelvic nodes that were in a localized area to be 
a debatable contraindication to performing exentera- 
tion. Thirty patients with recurrent cervical or vaginal 
cancer had pelvic or inguinal lymph node metastases 
in their series and only two survived more than 5 years. 
Seventy-six percent died of recurrent cancer within 2 
years. Morley et al.’ also felt strongly that exenteration 
should not be undertaken as a palliative procedure and 
reported a series of 21 patients including six with lymph 
node involvement; there were no survivors at 2 years. 

The results in our series differ markedly from those 
cited above, most notably our results with exenteration 
for postirradiation recurrence when metastatic pelvic 
nodal disease is found. We obtained a 46% 2-year sur- 
vival and a 23% 5-year survival (Table VII). The rea- 
sons for this disparity are not clear. 

The observed lack of serious morbidity, the short 
hospital stay, and the length of survival in our group 
of 59 patients are impressive. They are similar to the 
results in Stage III epithelial ovarian carcinoma, for 
which extensive, radical, debulking operations are en- 
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couraged—including bowel resection or, at times, co- 
lostomy—to reduce tumor size to 1 to 2 cm: 4996 2- 
year survival and 15% 5-year survival as reported by 
Smith and Day, except following exenteration only 
4096 received postoperative chemotherapy, radiother- 
apy, or hormone therapy. 

In conclusion, the duration of hospitalization, the 
morbidity, and the mortality associated with exenter- 
ative surgical procedures are actually significantly lower 
now than those noted in this retrospective review (1955 
to 1981). In view of this and the duration of survivals 
reported here, it appears reasonable for the experi- 
enced pelvic surgeon to proceed with a palhative ex- 
enteration whenever good clearance of the malignancy 
can be achieved, despite the presence of a single or 
multiple lymph node metastases, despite direct exten- 
sion of tumor to involve peritoneum of the bowel (sig- 
moid, ileum) or bladder, and despite resectable tumor 
extension into or through fascia covering the levator 
muscles. Obviously, considered surgical judgment and 
discretion must be exercised in the selection of those 
. patients who can tolerate the palliative operative pro- 
cedures without excessive morbidity, who are capable 
of adjusting promptly to the postoperative physiologic 
alterations, and who can enjoy in comfort the additional 
survival potentially provided by operation. 
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The mere mention that benefit could be achieved in 
selected cases through the use of a palliative exenter- 
ation has met with vigorous opposition in the past. The 
present data may help to quell that disagreement. 
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The importance of primary diagnosis in perinatal death 


Belinda R. Davies, M.D., and Pedro Arroyo, M.D., M.Sc. 


Mexico City, Mexico 


in a referral perinatal center a detailed study was made of all the perinatal deaths that occurred during 1 
year; they were analyzed according to primary diagnoses on the basis of a classification by R. L. Naeye 
which included the placenta. This method points to the areas in which special efforts at prevention should 
be made, and it should become a reliable basis for comparison. (AM J OBsrET GYNECOL 1985;152:17-23.) 


Key words: Perinatal death, primary diagnosis 


One of the most obvious tenets in medicine is that a 
diagnosis is necessary before either treatment or pre- 
vention can be implemented. The main obstacle in the 
field of perinatal medicine has been the complicated 
physiopathologic processes encountered in the two in- 
dividuals involved, as well as in the special fetal organ, 
the placenta. 

Since perinatal death is the last of a chain of events, 
which begin at the moment of fertilization or before, 
different systems of analysis can suggest a number of 
equally valid diagnoses. Most studies of mortality have 
emphasized diagnoses of the newborn," * another em- 
phasized those of the mother? and some emphasized a 
combination of these* 5; very few have included the 
placenta. The possibility of correlating such studies has 
therefore been remote. Most of the pathologic condi- 
tions leading eventually to death can be found in the 
obstetric history and the placenta. These tend to be 
omitted from studies based on the newborn infant; thus 
these studies can reveal areas in which improved neo- 
natal care may reduce mortality but cannot deal with 
the principal problems of the prevention of prematur- 
ity and fetal death. This field of medicine is different 
from others in that the cause of death is not best de- 
termined by the autopsy, which frequently does no 
more than demonstrate "how" the fetus died and not 
"why." However, the procedure raay sometimes be es- 
sential and should always be carried out to complete 
the final details. 

It was therefore an important concept which Naeye 
introduced, that is, a classification of perinatal deaths 
based on initial or primary diagnosis leading to the 
death of the fetus or newborn infant, without prefer- 
ence to mother, fetus, or placenta and without clinical 
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or anatomic bias.? This necessitated adequate clinical 
information, and it also required that autopsies and 
placental examinations be carried out in a high per- 
centage of the cases. Following this procedure 8096 of 
the deaths were classitied into specific diagnostic cate- 
gories; in the case of those without diagnosis, the pla- 
centas of one third were not available for examination. 
The diagnoses were useful, since they were precise and 
avoided general terms such as “anoxia” and "prema- 
turity.” In this way anatomic complications of prema- 
turity, such as hyaline membrane disease, intraventric- 
ular hemorrhage, and immaturity were replaced with 
diagnoses of amniotic fluid infection, premature pla- 
cental separation, premature ruptured membranes, 
cervical incompetence, and hydramnios. The term an- 
oxia was also eliminated and replaced by diagnoses of 
placental growth retardation, premature placental sep- 
aration, cord compression, cord knots, and placental 
infarcts. 

The present study was carried out in a single Insti- 
tution and was based on careful obstetric and pediatric 
records, with examination of all placentas and with a 
high percentage of autopsies. The purpose of the study 
was to evaluate this form of diagnosis in the prevention 
of perinatal pathologic conditions in a group of high- 
risk patients; it also attempted to prove the validity of 
this method of tabulating the "causes" of perinatal 
death and thereby to provide a means of making in- 
stitutional, national, and international comparisons. 


Material and methods 


During 1982 every infant who died in the National 
Institute of Perinatology during Perinatal Period II' was 
examined post mortem either by means of an autopsy 
if permission was given or by external examination only 
with the use of weights and measures. An examination 
was made of the placentas of every infant delivered in 
the Institute. In a weekly session of clinicians and pa- 
thologists the clinical history of mother and infant as 
well as the anatomic findings were evaluated, the prin- 
cipal primary diagnoses as well as autopsy diagnoses 
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Table I. Perinatal deaths and the autopsy 
diagnoses 


Autopsy diagnosis* 


Macerated stillbirth 25 28 
Failure of lung expansion 16 18 
Intraventricular hemorrhage 11 12 
Malformationst 10 11 
Recent stillbirth 10 11 
Hyaline membrane disease 5 6 
Meconium aspiration 3 3 
Bronchopulmonary dysplasia 2 2 
Infection (pneumonia, enterocolitis) 2 2 
Neuronal damage 2 2 
Other 4 5 
Total with autopsy 89 


*In cases with more than one important anatomic diagnosis, 
preference was given to infection, meconium aspiration, and 
intraventricular hemorrhage in that order. 


fFive died with pulmonary hypoplasia caused by urinary 
tract obstruction or prolonged ruptured membranes. 


Table II. Perinatal deaths in 1982 and the 
primary diagnoses 


Primary diagnosis 





Amniotic fluid infection 14 
Placental growth retardation 14 i 
Malformations 13 12.4 9.3 
Premature placental separation 9 
Premature rupture of 6 

membranes 
Cord compression 
Cord pathology 
Trauma 
Cervical incompetence 
Erythroblastosis fetalis 
Hydramnios* 
Ruptured uterus 
Infection 
Placental infarct 
Other disordert 
Unknown cause 


Total 105 
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*T wins, monozygotes. 
}Not included in Naeye's work. 


were elaborated separately, and the possibility of pre- 
vention was discussed. The primary diagnoses were de- 
fined according to Naeye's classification, although some 
changes were occasionally introduced. These primary 
diagnoses were as follows: 

l. Amniotic fluid infection. An anatomic diagnosis 
of chorioamnionitis which required membranes to be 
intact at the onset of labor. 

. 2. Placental growth retardation. An anatomic diag- 
nosis in which the placenta was 40% or more below 
normal weight for gestational age.* 

3. Malformations. An anatomic (or clinical) diag- 


May 1, 1985 
Am J Obstet Gynecol 


Table III. Duration of pregnancy in cases of 
perinatal deaths according to the groups 
of primary diagnoses 







Duration of pregnancy 





<28 | 28-37 


Primary diagnosis 
Amniotic fluid infection 10 71 4 29 0 9 
Placental growth retardation 2 14 8 57 4 29 
Malformations 2.15 7 54 4 81 
Premature placenta] separation 2 29 5 71 0 00 
Premature rupture of mem- 2 3 4 67 0 0 
branes l 
Intrauterine device JA dq 25 O 8 
Unknown cause 3 15 6 30 11 55 
All diagnoses 31 30 49 47 25 24 


Table IV. Perinatal period in which deaths 
occurred according to groups of puman 
diagnoses 







Intrauterine | Neonatal 


Primary diagnosis 


Amniotic fluid infection l 7 13 98 
Placental growth retardation 12 86 2 14 
Malformations 2 15 I 85 
Premature placental separation | 14 6 86 
Premature rupture of 1 17 9: B9 
membranes 
Intrauterine device I 25 3^ 5 
Unknown cause, mature fetus 7 64 4 36 
Unknown cause, preterm 3 33 6 67 
All diagnoses - 40 38 65 62 


nosis of cases in which the anomalies were incompatible 
with survival. This category took precedence over all 
others.’ 

4. Premature placental separation. A clinical diag- 
nosis of severe bleeding from the placental site or an 
anatomic diagnosis of adherent retroplacental clot. 
This diagnosis took precedence over the diagnosis of 
amniotic fluid infection. 

5. Premature rupture of membranes. A clinical di- 
agnosis of membrane rupture prior to 37 weeks’ ges- 
tation, occurring before the onset of labor. 

6. Cord compression. A clinical diagnosis in which 
there was cord prolapse or retention of the head in a 
breech delivery; in this group the cord was the prime 
factor in an obstetric emergency. 

7. Cord pathology. An anatomic (or clinical) diag- 
nosis in which cord anomalies, including tight knots, 
were the only possible explanations to account for a 
death occurring during labor. (In cases in which Whar- 
ton’s jelly remains intact, it is doubtful whether intrinsic 
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Table V. Fetal growth and perinatal deaths 
according to primary diagnoses 






Fetal growth* 







Not 
Small for | small for 
` gestational | gestational 






Primary diagnosis 
Amniotic fluid infection 2 14 12 86 
Placental growth retardation 12 86 2 14 
Malformations & . 62 5 38 
Premature placental separation 1 di 8 89 
Premature rupture of 1 17 5 83 
membranes l 
Intrauterine device , 0 0 4 1.0 
Unknown cause, mature fetus 2 22 7 78 
Unknown cause, preterm 2 18 9 8? 
All diagnoses ! 34 32 71 68 


*Reference 13. 


cord alterations can alone be responsible for death be- 
fore the onset of labor. No nuchal cord cases should 
be included in group 6, but they should be included in 
group 7 if death occurred during labor and the cord 
was very tightly wound around the neck.) 


8. Trauma. A-clinical diagnosis in which there were . 


. mechanical difficulties in extracting the fetus, which 
weighed over 1000 gm and which was delivered with 
an otherwise inexplicable degree of hypoxia. 

9., Cervical incompetence. A clinical diagnosis of an 
open cervix in the absence of labor, in which a cerclage 
had been applied to prevent infertility and in which 
chorioamnionitis was not anatomically present. 


10. Erythroblastosis fetalis. A clinical diagnosis based . 


on rising titers of maternal Rhesus antibodies when 
available, or an anatomic diagnosis when there was hy- 
drops or evidence of severe hemolytic anemia in the 
fetus and the mother was Rh negative. 

11. Hydramnios. A clinical diagnosis of cases in 
which an excess of amniotic fluid initiated premature 
labor. Excluded were cases of malformations accom- 
panied by hydramnios. 

12. Infection. An anatomic diagnosis of cases in 
which there was evidence of fetal or neonatal infection 
as an initial cause of deterioration, excluding problems 
resulting from amniotic fluid infection. 

13. Placental infarcts. An anatomic diagnosis of cases 
in which 2596 or more of the placenta was affected 
by infarcts,’ excluding cases of placental growth re- 
tardation. 

14. Unknown cause. Clinical and anatomic studies 
could not demonstrate a primary diagnosis, whether of 
the death itself or of the premature onset of labor. 

There were two groups with three or more cases that 
were not included in Naeye's series: intrauterine device, 
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Table VI. Institutional antenatal control and 
perinatal deaths according to primary diagnoses 









With 
antenatal 






Primary diagnosis ) 
Amniotic fluid infection 3 2l 11 79 
Placental growth retardation 6 43 8 57 
Malformations 10 77 3 23 
Premature placental separation 5..:33 6 67 
Premature rupture of 4 67 2 33 
membranes 
Intrauterine device 2 50 2 50 
Unknown cause, mature fetus 4 36 7 64 
Unknown cause, preterm 2 22 7 78 
All diagnoses 49 47 56 53 


Table VII. The medical possibility of 
prevention and perinatal deaths according to 


primary diagnoses 


Primary diagnosis 





-Amniotic fluid infection 13 93 ] 7 
Placental growth retardation 9 64 5 36 
Malformations 1] 85 2 15 
Premature placental separation -5 57 3 43 
Premature rupturé of 5 83 ] 17 

membranes 
Intrauterine device 3 75 1 25 
Unknown cause, mature fetus 6 55 5 45 
Unknown cause, preterm 8 89 ] Il 
All diagnoses 69 66 36 34 


in which the premature delivery was probably due to 
this cause and which took preference over the diagnosis 
of amniotic fluid infection, and antihypertensive drugs, 
in which the fetal-placental unit was normally grown 
but in which the fetus was delivered with an unexpected 
degree of asphyxia, probably caused by the adminis- 
tration before delivery of a combination of drugs used 
to treat maternal hypertension. 


Results 


The autopsy diagnoses (Table I) revealed that prob- 
lems of fetal oxygenation (macerated stillbirth, recent 
stillbirth, meconium aspiration) were as numerous as 
those of neonatal hypoxia or a combination of fetal and 
neonatal hypoxia (failure of lung expansion, hyaline 
membrane disease, bronchopulmonary dysplasia, in- 
traventricular hemorrhage, and neuronal damage). 

The distribution of the primary diagnoses was similar 
to that of Naeye's series (Table II), with amniotic fluid 
infection figuring as one of the most important groups 
numerically. However, in our series the diagnosis of 
placerital growth retardation represented an equally 
large group; a ERDI larger group was that of mal- 
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Table VIII. Proposed areas of prevention of perinatal mortality according to primary diagnoses 


No. of 
Importance of antenatal care Means of prevention Primary diagnoses % 


Antenatal and obstetric 
care important 


Increased vigilance at term 


Early recognition of fetal 
growth retardation 

Vigilance of bleeding; 
previous cesarean section 

Management of breech 
presentation and cord 
prolapse in the community 


Supervision of surgical 
procedures 


Controlled use of depressive 


drugs 


Antenatal and obstetric 
care possibly important, 
especially in twin 
pregnancies - 


revision of pathologic 


Conservative management 


Screening for diabetes; 
improved methods of 


Antenatal care doubtfully 
important; emphasis 
shifts to community 
care traceptive contro] 

Application of RhoGAM 
Unknown methods 


Control of "irritable" uterus; . 


conditions from cerclage 


abortion; improved con- 


Unknown cause mature 11 10 
fetus 
Cord pathology 2 2 
Placental growth retardation 12 11 
Placental infarcts l l 
Premature placental sep- 4 4 
aration 
Cord compression 3 3 
Trauma ` 3 3 
Antihypertensive drugs 3 3 
Subtotal 39 37 
Amniotic fluid infection* 16 15 
Cervical incompetence” | 4 4 
Unknown cause, preterm 9: 9 
Premature ruptured 6 6 
membranes 
Subtotal 35 33 
Malformations 6 6 
Intrauterine device 4 4 
Erytroblastosis fetalis 2 2 
Various diagnoses 19 18 
Subtotal 21 30 
TOTAL 105 100 


*Includes those with a primary diagnosis of premature placental separation in addition to this diagnosis. 


formations; smaller groups were those of premature 
rupture of membranes and placental infarcts; about 
one fifth in both series were placed in the group of 
unknown cause. 

The groups in which there were more than three 
cases in our series were then considered in relation to 
gestational age (Table III), the perinatal period in 
which the fetus died (Table IV), intrauterine fetal 
growth (Table V), autopsy diagnoses, antenatal control 
(Table VD, and the possibilities of prevention (Table 
VII). 

The majority of the groups were mainly related to 
preterm deliveries (Table III), and the amniotic fluid 
infection and the intrauterine device groups were more 
especially related to the delivery of immature infants 
of «28 weeks' gestation. In the unknown cause group 
it was observed that the preterm infants (nine cases) 
were most frequently live-born whereas the mature 
infants (11 cases) were most frequently stillborn (Table 
IV); they were therefore considered separately. The 
only group especially related to term and postterm 
pregnancies was the unknown cause, mature fetus 
group. The majority of the groups involving preterm 
deliveries resulted in live births, with the exception 


being the placental growth retardation group, in which 
the majority were stillbirths. 

Intrauterine growth was evaluated according to the 
growth curves for gestational age in two hospitals in 
Mexico City? in which the fiftieth percentile fetal 
weights were as follows: 1200 gm at 28 weeks, 1900 gm 
at 32 weeks, 3000 gm at 36 weeks, and 3200 gm at 40 
weeks. Infants with a weight below the tenth percentile 
for the gestational age were considered to be growth 
retarded. Growth retardation occurred more often 
than not in the placental growth retardation and the 
malformations groups (Table V). The unknown cause, 
mature fetus group was nearly always associated with 
normal fetal growth as were the other groups of mainly 
premature infants. 

Antenatal control was considered positive if there 
had been supervision of the pregnancy in the outpa- 
tient department of the Institute for at least 4 weeks 
prior to the delivery; 53% of the cases had not received 
this much antenatal care (Table VI). The preterm 
groups consisting of more than 60% of the cases with- 
out antenatal care were the amniotic fluid infection, the 
premature placental separation, and the unknown 
cause, preterm groups; the groups with more than 6096 
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of cases with antenatal care were the malformations and 
the premature rupture of membranes groups. In the, 
unknown cause, mature fetus group 63% were without 


antenatal care in the Institute. 

. The possibility of prevention was considered in re- 
lation to medical responsibility in very carefully ex- 
amined individual case studies. By "preventable" we 
mean that death was due either to necessary treatment 
‘not being given or to unnecessary measures being 
taken, whether within or outside the Institute, and that 
it was clear that without these mistakes the fetus or 
infant would have survived (Table VII). According to 
this definition, 34% were preventable. The cases of pre- 
mature rupture of membranes were not considered to 
be preventable; all were delivered by cesarean section 
in order to prevent chorioamnionitis and its conse- 
. quences. Their gestational age varied: between 24 and 
38 weeks; it is possible that those :n the upper range 


of 28 weeks or more could have attained greater ma- - 


turity in utero with conservative Measures. 


The groups with more than 40% of the cases con- 


sidered preventable—unknown cause, mature fetus 


and premature placental separation—also .had. not. 


generally received antenatal control in the Institute, 
whereas two of the groups with more than 80% of cases 
` considered not preventable—malformations and pre- 


mature rupture of membranes—had had antenatal 
control; However, two groups—amniotic fluid infection 


and unknown cause, preterm— showed that, although 
generally without antenatal control, they were not con- 


sidered preventable by the usual medical criteria: (in | 


dd and 89% of cases, respectively). 


"Consent 


The list of autopsy diagnoses (Table I) does not reveal : 


the situations that produce hypoxia, and it is therefore 
of little use from the point of view of prevention. In 
this classification of primary diagnoses of perinatal 
deaths: 47.6% of the diagnoses were established ana- 
tomically and 34% on examination ‘of the placenta 
rather than the fetus; this highlights the i importance of 
the placental examination. 

One looks to the largest groups to find preventable 
factors. The amniotic fluid infection group is the most 
important killer of immature infants as well as the cause 
of many late abortions. The pathogenesis is not clear, 


but abnormal uterine activity has been implicated," and . 


this may be increased by sexual activity, reported to be 
an important antecedent factor. More than one fourth 


of our cases had had a cerclage, which has been asso- 
ciated with chorioamnionitis!; it may be that the cer- ` 


clage causes the infection, or that the infection, already 
present when the patient arrives at the hospital, causes 
the cervix to dilate through the action of prostaglandins 
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liberated from the membranes as a result of the action 


of bacteria. 8 [t is difficult to know if prenatal control 


would: have prevented the early labor; Naeye and 
Peters" suggest that a large number of prenatal visits 


> diminish the mortality resulting from chorioamnionitis, 


even of those patients of low socioeconomic status. 
In the placental growth retardation group six of 14 
cases were associated with preeclampsia and there was 
one case of villitis. Perhaps this group:is larger than 
the one in Naeye's series because of a higher incidence | 


_ of preeclampsia and nutritional problems in Mexico 


compared with the United States. Iri this group there 
were six cases with nuchal cords; five of these babies 


. were delivered between 30 and 36 weeks. This appears 


to be a high incidence of nuchal cords at a gestational 
age'at which this is not normally so common as it is at 
term. It is unlikely that cord compression was the 
primary cause of death in these cases, since most fetuses 


. died before labor; it is, however, possible that the nu- 
„chal: ‘cord was a contributing factor. 


Several of the infants in the placental growth retar- 


dation group died before viability, but others might 


have lived if they had been delivered in time. The dif- 


_ ficulty was to recognize the almost universally occurring 


fetal growth retardation in this group, especially be- 
tween 24 and 34 weeks, and in those patients without 
hypertension, who were in the majority. 

The proportion of deaths due to malformations is 
larger than expected in a social situation with a high 
mortality rate. Four cases resulted from failed abor- 
tions (pülmonary hypoplasia from prolonged ruptured 
membranes) or inadequate contraceptive control (drug 
treatment for leukemia and maternal alcoholism); four 


. cases had a family history of diabetes, which is especially 


common in Mexico, two having the caudal syndrome. 
The five anencephalic cases had maternal histories 


early in the pregnancy which suggested the possibility 


of dehydration or local interference in the implanta- 
tion. General health programs and gynecologic advice 


prior to the pregnancies are indicated in order to re- 


duce the unexpected prominence of this group. 

In the unknown cause, mature fetus group, only two 
deaths occurred after 42 weeks; some had placentas 
that were diminished in weight but not to the extent 
required by Naeye for the category of growth retarded 
placenta. The clinical problem is that of acute fetal 


'. distress in- well-grown fetuses at term, which necessi- 


tates a closer surveillance of all patients as soon as term 
is reached. There were three cases with a nuchal cord, 
twò of those fetuses being macerated. 

With reference to the relationship suggested here 
between nuchal cords and the growth retarded placenta 
group and unknown cause, mature fetus group, it has 
been observed that abnormal cord position and variable 
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decelerations are especially liable to occur when the 
fetus is growth retarded or when the case is a postdates 
gestation; mention was made of the tendency toward 
a smaller quantity of amniotic fluid when the fetus is 
growth retarded or postterm and of the consequent 
accentuation of cord compression. l 

Unexpectedly the fetuses of the unknown cause, pre- 
term group constituted only 12.2 of all the premature 
births in this series of deaths. Four were from twin 
pregnancies. The amniotic fluid infection group and 
the unknown cause, preterm group could perhaps be 
considered as reflections of “irritable uterus,” occurring 
principally in the first group from 20 to 28 weeks and 
in the second from 28 to 37 weeks. 

There have been reports of a reduction in live-born 
low—birth weight infants for patients receiving pre- 
natal care, especially in socially disadvantaged groups. 
Of all the live-born preterm infants in this series, and 
excluding those with malformations or an intrauterine 
device, a total of 25 (69%) had not had antenatal care; 
this is a higher proportion than for the series as a whole, 
although the very fact of the prematurity reduced their 
opportunity to receive antenatal care. 

The premature rupture of membranes group in- 
cluded three deaths in twin pregnancies; the other 
three deaths involved women who were 36, 37, and 40 
years old. Larger numbers will reveal whether maternal 
age is an important association or not. In contrast with 
the other preterm groups, the majority had had an- 
tenatal care. 

In the premature placental separation group the two 
immature infants had evidence of amniotic fluid infec- 
tion, an association noted by Naeye’’; the hemorrhage 
could have been due to abnormal uterine movements 
at a gestational age in which the placenta is frequently 
low and easily detached. Four other cases had had one 
or more Cesarean section deliveries previously. 'T'wo 
etiologies therefore seem to be important: (1) uterine 
“irritability” early in the third trimester and associ- 
ated with chorioamnionitis and (2) previous cesarean 
section. 

The aim of assigning initial causes to these deaths 
was to identify areas of action from which the greatest 
reduction in perinatal mortality might be expected. In 
Table VIII, the primary diagnoses have been arranged 
with this aim in view. The first major area, in which 
antenatal and obstetric care is considered important, 
includes groups with diminished antenatal care and 
others, such as trauma, which were considered entirely 
preventable. The second major area, in which antenatal 
care was possibly important, includes the immature and 
premature groups in which, despite a high incidence 
of lack of antenatal care, in most cases did not seem to 
be preventable from a medical point of view. The third 
major area, in which antenatal care was of doubtful 
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importance, includes the groups in which the patients 
had generally sought antenatal care and which did not 
seem to be preventable, at least not once the patent 
had become pregnant. 

It can be seen that the first major area is of most 
importance numerically and principally involves three 
clinical fields: the early recognition of fetal growth re- 
tardation, increased vigilance at term, and increased 
vigilance of bleeding in cases of previous cesarean 
section. | ! 

The second major group follows closely and may be 
diminished by increased antenatal care, especially if 
means to control the "irritable" uterus are found, in- 
cluding in cases of twin pregnancy; it may also be di- 
minished if cerclage pathology is reduced and if more 
conservative management is used for premature rup- 
ture of membranes. 

The third major group in which improved general 
health and contraception may be of importance is 
smaller than the other groups and perhaps more dif- 
ficult to reduce immediately. 

At the moment the causes in some of the areas which 
are most important numerically remain mysterious; this 
makes prevention difficult, but perhaps these groups 
do gradually improve anyway as organization and social 
conditions improve. The attack has to be made on 
three fronts: by improving individual obstetric care, by 
attending to epidemiologic processes, and by doing re- 
search into certain of the more obscure causes. 


We wish to thank the following doctors in the Peri- 
natal Institute, without whose cooperation this work 
would not have been possible: A. Barranco, F. Cabral, 
P. Di Castro, R. Eguía, L. Fernández, C. Fuentes, A. 
Jurado, A. Langer, A. Lechuga, C. Martínez, M. Man- 
dujano, M. Morales, M. Moreno, C. Neri, M. Ocampo, 
C. Pérez, R. Richero, L. Sentíes, G. Sztabinski, L. Var- 
gas, G. Zafra. 
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Value of a postvoid scan during adnexal sonography 


don M. Hill, M.D., and Robert Breckle, R.T., R.D.M.S. 


ochester, Minnesota 


2 on The position of the uterus and ovaries can be affected by the degree of bladder fill ing. A postvoid scan 
> may bring into view ovarian pathologic conditions not previously discerned. (Am J OssrEeT GYNECOL 
7 | 1985; 152:23-5.) 









le eel Postvoid scan, adnexal sonography 


mphasis has been placed on the bladder as an 
“acoustic window” for both gynecologic and obstetric 
4 ultrasonogr aphy. The value of the postvoid scan in pa- 
"tients with a possible diagnosis of placenta previa has 
pt : been commented on.' In gynecology, however, the ad- 
vantage of bladder emptying by the patient and sub- 
sequent scanning has not been appreciated. Although 
the rectum and vagina are fixed by the pelvic. dia- 
© phragm, the position of the uterus and ovaries can be 
"affected by the degree of bladder distention. Bladder 
filling, however, may not be symmetrical. In the first 
and second trimesters, dextrorotation or levorotation 

of the uterus may be discerned with different degrees 

of bladder filling. Uterine displacement by the bladder 

. does not occur in the third trimester, because of the 
P relatively large size attained by the uterus and its in- 
|. trauterine content. The anatomic location of the ovaries 
x within the pelvis often depends on the position of the 

. . uterus. When the uterus is anteflexed, the ovaries are 

. either lateral or posterior; with retroflexion the ovaries 
are generally superior. Since bladder filling and emp- 
tying can have such a marked effect on both the non- 











^ From the Department of Obstetrics and Gynecology, Mayo Clinic and 
— : Mayo Foundation. 
— Receied for publication July 23, 1980; revised October 24, 1984; . | m pov 
-.  atcepted November 29, 1984. Fig. 1. (Case 1). Sonogram with bladder distention. 
© Reprint requests: L. M. Hill, M.D., Magee-Womens Hospital, Forbes gitudinal scan shows anteverted, normal-sized üt 
| Ave. and Halket St., Pittsburgh, PA 15213. Transverse scan. B, Bladder; U, uteris. 










fill and Breckle 


Fig. 2. (Case 1). Sonogram after bladder emptying. A, Lon- 
—gitudinal scan. M, Mass; U, uterus. B, Oblique scan. A 4.1 cm 
complex adnexal mass is indicated by markers. 





UF ig. 3. (Case 2). Sonogram with bladder distention. A, Lon- 
^ gitudinal scan. B, Transverse scan. B, Bladder: F, fetus; P, 
» placenta. 


gravid uterus and the gravid uterus during the first 
and second trimesters, ovarian position likewise will be 
. affected. The following cases serve to illustrate this 
< point. 





: "May 1,1985. 
"Am J Obstet. Gynecol 





Fig. 4. (Case 2). Sonogram after parual bladder emptying. A, 
Longitudinal scan. B, Transverse scan at same plane as that 
in 3, B. A left adnexal cyst (C) is identified. A, Amniotic fluid: 
B, bladder; P, placenta; V, vertex. 


Case reports 


Case 1. A 28-year-old multigravid woman was ad- 
mitted to the hospital with right lower quadrant pain 
and vaginal bleeding. Her past surgical history included 
bilateral tubal ligation 3 vears before admission. W ith 
the bladder moderately full, a normal midline uterus 


was visualized (Fig. 1). NO adnexal masses Were. dis- d a 3 
cerned. After bladder emptying, a complex right. ad-. no 


NERAL mass i l by 3 : by 2.5 cm) came into view än- 

Case 2. A 97. -year- er woman, gravida 2, para 1, was 
referred to our diagnostic ultrasound unit at 18 weeks' 
gestation. A left ovarian cyst had been discovered on a 
dating scan at 12 weeks and had persisted on repeat 
scanning 1 month later. Initially the bladder was mark- 
edly distended, giving the impression of an anterior 
placenta previa (Fig. 3, A). No adnexal pathological 
conditions were visualized ( Fig. 3, B). With partial blad- 
der emptying, not only could the diagnosis of placenta 


previa be excluded (Fig. 4, A) but To the previously P 


visualized left adnexal cyst came into view (Fi ig. 4; e 


Comment 
Adnexal disease has been evaluated for a number of 
years with standard gray-scale techniques; therefore an 
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appreciation of the sensitivity and specificity of this 
method has been gained? The increased availability 
and improved resolution of real-time scanners have 
permitted a more rapid approach to the patient with a 
suspected pelvic mass. By considering the effect of blad- 
der size on the interrelationships of pelvic structures, 
one can obtain a more thorough ultrasonic assessment 
of pelvic anatomy and disease. 


Postvoid scan during sonography 
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Histomorphometry of the human placenta in maternal 


preeclampsia 


Francois Teasdale, M.D. 
Montreal, Quebec, Canada 


The placentas of five mothers with severe preeclampsia who gave birth to moderately growth-retarded 
term infants were compared to a group of placentas collected from mothers who had uncomplicated 
pregnancies and normal term infants who were appropriate for gestational age. This study demonstrated 
that, on a quantitative histologic basis, the placentas of the preeclamptic mothers were morphologically 
very similar to the control placentas in terms of weight, parenchymal and cellular content, and surface 
areas of exchange ‘between mother and fetus. The findings of this study support the hypothesis that, in 
preeclampsia not associated with severe intrauterine growth retardation, the perinatal morbidity associatec 
with this condition is probably related more to some alterations in uteroplacental and, possibly, umbilical 
blood flows than to significant changes in placental structure and function. This may be due to 
compensatory repair mechanisms and extensive functional reserve capacities in these placentas. (Am J 


OBSTET GYNECOL 1985;152:25-31.) 


Key vordi: Preeclampsia, placenta, morphologic changes, intrauterine growth retardation 


Preeclampsia, still a major complication of preg- 
nancy, jeopardizes both mother and fetus. However, 
many gaps still exist in our knowledge concerning the 
cause and pathophysiology of this disease. Further- 
more, the role-of the placenta in the pathogenesis of 
preeclampsia, and in the etiology of two of its most 
serious consequences during pregnancy, namely, fetal 
growth retardation and intrauterine fetal death, re- 
mains very obscure. 

A wide variety of morphologic changes has been re- 
ported in the placentas of preeclamptic women.'? To 
date, however, the definitive pathogenesis of these 
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structural abnormalities, their correlation with placen- 
tal function, and their relationship to perinatal loss and 
morbidity in these high-risk pregnancies have not been 
clearly established. . 

Since very few previous attempts have been made to 
characterize quantitatively the morphologic structure 
of these placentas,*? I proposed in the present inves- 
tigation, first, to define more precisely, with quantitative . 
analyses, the morphologic changes in the functional 
structure of the placenta which could be attributed to 
maternal preeclampsia, and, second,.to evaluate the 
possible impact of these structural changes on placental 
function, fetal growth and development, and the peri- 
natal morbidity associated with this disease. 


Material and methods 


Ten placentas collected from Caucasian middle-class 
women were examined in this study. Five placentas 
were from primigravid women with severe preeclamp- 
sia, that is, patients in whom the systolic over diastolic 
blood pressure had risen 60/30 mm Hg since their last 
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Table I. Maternal, fetal, and placental characteristics 











Characteristic Significance 


Mother | 
Age (yr) 24.40 2.88 25.00 5.24 NS 
Pregravid weight (kg) 59.18 4.11 60.91 4.23 NS 
Gravid weight (kg) 70.05 7.50 76.65 24.82 NS 
Height (cm) 161.78 6.66 162.21 4.41 NS 
Parity (n) 1.00 — 1.00 — -— 
Blood pressure 
Systolic (mm Hg) 121.00 5.48 174.00 30.50 p «0.01 
Diastolic (mm Hg) 77.00 4.47 114.00 13.42 p « 0.001 
Fetus 
Gestational age (wk) 40.00 — 40.00 — — 
Birth weight (gm) 3315.00 244.69 2466.00 117.60 p < 0.001 
Birth height (cm) 50.60 1.14 47.80 1.64 p < 0.02 
Head circumference (cm) 34.20 0.9] 32.99 0.78 NS 
Placenta 
. Trimmed weight (gm) 467.00 52.25 432.82 24.53 NS 
Trimmed volume (cm?) 436.60 54.34 410.60 24.43 NS 
Longest diameter (cm) 20.50 *3.12 19.00 1.70 NS 
Transverse diameter (cm) 18.20 ; 1.10 17.10 0.96 NS 
Distance of cord implantation 6.20 1.68 5.70 1.52 NS 
from margin (cm) 
Villous connective tissue (gm) 112.70 23.67 83.82 12.66 p < 0.05 
Fibrin (gm) 12.87 2.24 10.89 3.80 NS 
Infarcts (gm) - 5 — 14.41 7.77 ~ 
Parenchyma (gm) 0.82 0.11 0.91 0.16 NS 


Nonparenchyma (gm) 


SD = Standard deviation. NS = Not significant. Degrees of freedom = 8. 


visit, together with proteinuria greater than 5 gm or a 
urine output less than 500 ml/24 hours, associated with 
generalized edema and signs of central nervous system 
hyperactivity. The patients were delivered by cesarean 
section at 40 weeks' gestation. None had any history of 
smoking or anemia during pregnancy. They gave birth 
co infants who were moderately growth retarded, with 
birth weights that ranged between 2,260 and 2,550 gm, 
who were below the third percentile on the Montreal 
intrauterine growth chart.” The neonatal outcome of 
these infants was complicated only by a moderate as- 
phyxia in one case, and a mild respiratory distress syn- 
drome in another. Their hematocrits, however, were 
all in the normal range at birth, with a mean of 51.3696. 
The control group of placentas was obtained from five 
healthy women who were similar to the study group of 
preeclamptic women with respect to socioeconomic sta- 
tus, age, weight, height, and parity. The control women 
had no history of anemia, high blood pressure, or 
smoking during pregnancy. These patients were deliv- 
ered vaginally and gave birth to normal term infants 
who were appropriate for gestational age (range 2,995 
to 3,650 gm). All infants in this study were live born 
and without any evidence of congenital malformation. 
The gestational age of the newborn infants was con- 
firmed by an early ultrasound measurement of bipa- 


rietal diameter during pregnancy, by the date of con- 
ception, and by a clinical evaluation of gestational age 
after birth.* l 

The placentas were histologically processed as pre- 
viously described,’ and the parenchymal and nonpar- 
enchymal components of the placental tissue were di- 
vided as shown in previous studies? '': the parenchyma 
included the intervillous space, the trophoblast layer 
(cytotrophoblast and syncytiotrophoblast), and the fetal 
capillaries of both peripheral and stem villi; the non- 
parenchyma represented the sum of decidual and cho- 
rionic plates, intercotyledonary septa, fetal vessels, con- 
nective tissue of the villi, fibrin deposits, and infarcts. 
In this context, the “parenchyma” was defined as that 
part of the placenta which contains the structures or 
compartments that are strictly concerned in metabolic 
exchanges between mother and fetus. 

In the parenchymal tissue, a technique of point- 
counting adapted to light microscopy by means of a 
suitable eyepiece graticule? was used to measure the 
volume proportions of its microcomponents, such as 
the intervillous space and fetal capillary bed, and the 
numerical density of all the different types of nuclei in 
the villous tissue. In a similar fashion, the surface den- 
sities and areas of the villi and fetal capillaries were 
measured by a point-intersection counting method.? 
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Fig. 1. Parenchymal and nonparenchymal content in relative (A) and absolute (B) values in the 
placentas. The placentas of the small-for-gestational age infants of the preeclamptic mothers are 
not significantly smaller than the control placentas, and the proportions of parenchymal and non- 
parenchymal tissues are similar in the two groups of placentas. (Mean + SD.) 
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Fig. 2. Percentage distribution (A) and absolute volumes (B) for the parenchymal components in 
the placentas. The distributions of the parenchymal components are similar in the two groups of 


placentas. 


The results obtained were subjected to a statistical anal- 
ysis, with Student's ¢ test for unpaired samples being 
used for this purpose. 


Results 

Table I displays the basic data for the mothers, the 
infants, and their placentas, and Figs. 1 and 2 illustrate 
the proportions of parenchymal and nonparenchymal 
tissues in the placentas. It can be seen that, although 
the infants of the preeclamptic mothers were signifi- 
cantly smaller than the control infants in terms of their 
mean body weight (2,466 versus 3,315 gm, p < 0.001) 


and length (47.80 versus 50.60 cm, p < 0.02) at birth, 
their mean placental weights were not significantly dif- 
ferent (432.82 versus 467.00 gm, p > 0.20). Ina similar 
fashion, no significant differences could be demon- 
strated in the proportions of parenchymal and non- 
parenchymal tissues and in the distribution of the pa- 
renchymal tissue components between the placentas of 
the preeclamptic mothers and the control placentas. 
There was significantly less villous connective tissue 
(83.82 versus 112.70 gm, p < 0.05) in the placentas of 
the preeclamptic mothers than in the control placentas, 
and although there were no infarcts in the control 
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Fig. 3. Comparison between villous and capillary surface densities (A and C) and surface areas (B 
and D) in the two groups of placentas. There are no significant differences in these surface areas 


of exchange between the two groups of placentas. 


group of placentas, infarcts represented no more than 
1% to 5% of the placental weight in the study group. 

Fig. 3 demonstrates that the villous and capillary sur- 
face densities and areas were similar in the two groups 
of placentas. The numerical density of all the different 
types of nuclei in the peripheral villous tissue 1s illus- 
trated in Fig. 4. It has shown a significant decrease in 
the number of fibroblastic cells, and, in contrast, a sig- 
nificant increase in the number of Hofbauer cells in 
the placentas of the preeclamptic mothers compared 
to the control placentas. It has also shown that the syn- 
cytiotrophoblast nuclei were significantly more numer- 
ous only in relative values in the study group than in 
the control group (Fig. 4, A and B). It is noteworthy 
that no significant proliferation of the cytotrophoblast 
could be demonstrated in the placentas of the pre- 
eclampüc mothers. 

In Table II, different parameters were compared to: 
illustrate other aspects of the structural differences be- 
tween these two groups of placentas. In the peripheral 
villi, the ratios of cytotrophoblastic and of syncytiotro- 
phoblastic nuclei to villous surface area showed that 
they were not significantly more numerous per unit of 
surface area in the placentas of the preeclamptic moth- 
ers. The ratios of connective tissue and of intervillous 
space to total villous tissue volumes were calculated to 
explore the possibility that a relative reduction in the 
size of the villi thereby increased the intervillous space 


1 


volume in the placentas of the preeclamptic mothers. 
The results showed a significant decrease in the con- 
nective tissue content of the villi in the placentas of the - 
study group (0.48 versus 0.54, p « 0.05), and, conse- 
quently, the relative values for the intervillous space 
volume were significantly increased in these placentas 
compared to the control placentas (0.68 versus 0.56, 
p « 0.02). The ratios of capillary to villous surface 
areas were not statistically different at the peripheral 
villi level. In contrast, it showed that the mean num- 
ber of syncytiovascular membranes per 100 peripheral 
villi was significantly higher (181.67 versus 109.93, p « 
0.001) in the placentas of the preeclamptic mothers 
than in the control placentas. 

Table IH was prepared in order to illustrate the func- - 
tional significance of these morphologic differences be- 
tween the placentas of the preeclamptic mothers, and 
the control placentas. The ratios of important param- 
eters of placenta] function to fetal weight were com- 
pared, namely, placental and parenchymal weights, to- 
tal trophoblast nuclei content, total villous and capillary 
surface areas, and intervillous space volume. It can be 
seen that all these ratios were significantly higher in the 
placentas of the study group. 


Comment 


The morphologic changes most commonly reported 
in placentas of preeclamptic women are!?: increased 
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Fig. 4. Comparison between the numerical density (A and B) and the actual content per placenta 
(C and D) for the five different types of nuclei in the peripheral villi, and their total number in the 
peripheral and stem villous tissues. There is a significant increase in the number of syncytiotro- 
phoblast nuclei in relative values and in the number of Hofbauer cells in relative and absolute values. 
There is a significant decrease in the number of fibroblastic nuclei. 


number of true infarcts, increased syncytial knots or 
sprouts with focal areas of syncytial necrosis, loss and 
. distortion of syncytial microvilli, dilatation of syncytial 
rough endoplasmic reticulum, decreased syncytial pi- 
nocytotic activity and reduced number of secretory 
droplets, thickening of the trophoblastic basement 
membrane, cytotrophoblastic hyperplasia, stromal fi- 
brosis, and obliterative enlarged endothelial cells in the 
fetal capillaries. On a quantitative histologic basis, pre- 
vious investigators have reported a significant reduc- 
tion in villous and capillary surface areas,** in the in- 
tervillous space volume,? and in the mass of syncytio- 
trophoblast.? The pathogenesis of these various villous 
lesions is still open to debate, but there is ample evi- 
dence that uteroplacental ischemia could be responsible 
for many of the observed placental changes, as recently 
reviewed by Jones and Fox.” This hypothesis is also 
strengthened by the now well-confirmed demonstra- 
tion of a marked reduction in uteroplacental blood flow 
in preeclampsia." 

One of the most striking features in the present study 
was the close morphologic similarities on a quantitative 
histologic basis between the placentas of the pre- 
eclamptic mothers and the control placentas, in terms 
of placental weight, parenchymal and cellular content, 
and surface areas of exchange between mother and 
fetus. Furthermore, in contrast to most previous quali- 


tative'? and quantitative? studies, no signs of significant 
uteroplacental ischemia could be demonstrated in the 
placentas of the preeclamptic mothers, in terms of cy- 
totrophoblastic hyperplasia or syncytial degeneration. 

One possible explanation for the morphologic simi- 
larities between the two groups of placentas could be 
that the degree of severity or the duration of the disease 
process was not important enough in the cases pre- 
sented in this study to produce significant morphologic 
changes in the placentas of these preeclamptic mothers. 
Although it is not unusual to encounter a virtually 
normal’ placenta from a woman with mild preeclamp- 
sia, and although it is still difficult to assess the time of 
onset of the pathologic process, the clinical severity of 
the disease in these patients, coupled with the intra- 
uterine growth retardation of their infants, suggests 
that, theoretically, the disease was severe enough to 
affect the morphologic development of their placentas. 

Another plausible explanation for the observations 
in the present study is the hypothesis put forward by 
Jones and Fox which suggests that compensatory mech- 
anisms in the placenta are brought into play in pre- 
eclampsia, in an attempt to overcome the unfavorable 
maternal environment." ? One of these mechanisms 
would be, for example, the successful reparative ability 
of the cytotrophoblastic cells to replace the ischemically 
damaged syncytiotrophoblast. Another one would be 
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Table II. Comparison of different parameters between normal placentas and placentas of infants of 
preeclamptic mothers 






Parameter 


Peripheral villi cytotrophoblast nuclei 


Peripheral villous surface area (m*) 


Peripheral villi syncytiotrophoblast nuclei 
Peripheral villous surface area (m°) 
Total connective tissue volume (cm?) 
Total villous tissue volume (cm?) 
Intervillous space volume (cm?) 
Total villous tissue volume (cm?) 
Peripheral capillary surface area (m?) 0.84 
Peripheral villous surface area (m?) l 


Mean No. of syncytiovascular membranes/ 109.93 
100 villi 


4.82 x 10? 


6.22 x 10° 


0.54 


0.56 


Le [ m [xe [ x9 






Significance 
0.77 x 108 5.59 x 10° 1.89 x 108 NS 
0.75 x 10 6.97 x 10 0.58 x 10? NS 
0.03 0.48 0.05 p « 0.05 
0.08 0.68 0.03 p < 0.02 
0.04 0.91 O19 4 NS 
18.20 181.67 17:72 p < 0.001 


Table III. Human placenta: Comparison of different parameters in relationship to fetal weight between 
normal placentas and placentas of infants of preeclamptic mothers 







' Control 


Mean 


Placental weight (gm) 
; 0.14] 
Fetal weight (gm) 


Parenchymal weight (gm) 0.063 
Fetal weight (gm) 


Total trophoblast nuclei content 61,785 
Fetal weight (gm) 
Total villous surface area (m?) 


Fetal weight (gm) 
Total capillary surface area (m?) 


Fetal weight (gm) 
Intervillous space volume (cm?) 


Fetal weight (gm) 


Parameter 


2.85 x 10^? 
9.88 x 1073 


0.032 


the formation of large syncytial projections into the 
intervillous space, a mechanism to increase the surface 


area of the syncytium that is available for transport - 


activity. These compensatory mechanisms would func- 
tion therefore with great efficiency in preeclampsia, 
and would explain not only the quantitative histologic 
similarities between these two groups of placentas, but 
also the fact that, in the present study (Table III), the 
placental/fetal weight ratio was significantly increased, 
as has been often reported in this condition." ? 

It is worth emphasizing two aspects of this relation- 
ship between placental and fetal weight in preeclamp- 
sia: the size and morphologic structure of the placenta 
as determinants of (1) placental function, and (2) fetal 
growth and morbidity. It is important to realize that, 
whatever the extent of the placental lesions in pre- 
eclampsia, this pathologic condition of pregnancy is 
often responsible for a high rate of fetal distress and 
death in utero and for various degrees of intrauterine 
growth retardation associated with high placental/fetal 


+ SD 
0.015 0.176 0.014 
0.008 0.083 - 0.013 
9,596 99,083 8,583 
0.53 x 107? 
0.50 x 107? 


0.005 0.045 0.007 









Preeclampsia 


Significance 





p «€ 0.01 
p < 0.02 
p < 0.001 


3.00 x 107. 0.51 x 107? p < 0.05 


3.39 x 1075 0.78 x 107? p « 0.05 


p< 90.01 


weight ratios, This is in contradiction to other forms of 
intrauterine growth retardation in which the placenta 
tends to be small and the placental/fetal weight ratio is 
often decreased.” In these latter forms of intrauterine 
growth retardation, experimental animal studies,'* as 
well as clinical observations, suggest that placental size 
could be a major determinant of fetal growth. Fur- 
thermore, detailed morphometric studies of the pla- 
centa have demonstrated that these placentas are char- 
acterized by marked reductions in parenchymal tissues 
and surface areas of exchange between mother and 
fetus, in terms of capillary and villous surface areas and 
intervillous space volume.* © | 

In contrast, the results of the present study have 
shown that, in fact, the high placental/fetal weight ratio 
in preeclampsia was also a reflection of higher ratios 
for other more significant parameters of placental func- 
tion to fetal weight, such as parenchymal weight, total 
trophoblast nuclei content, and all surface areas of ex- 
change between mother and fetus (Table III). On a 
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functional basis; this marked increase in ‘parenchymal : 
content and in surface areas of "exchange per gram of - 
fetal weight i in the placentas of the growth-retarded : - 


infants, compared to the: control placentas, suggests 


that these placentas have extensive functional reserve 


capacities. The transplacental transfer of respiratory 
gases and nutrients could also be improved by certain 


compensatory repair mechanisms, such as the relative. 
increase in syncytiotrophoblast (Fig. 4, B), and inter- - 


villous space volume (Table II) due to the significant 
loss of villous connective tissue (Table -I) and the re- 


duced size of the villi, and also by the significant i in- | | 
crease in the ‘number of syucyriovasculať membranes | 


(Table II). 

Therefore, based on these morphologic character- 
istics, the results of this study support the hypothesis 
that, in pregnancies complicated by preeclampsia not 


associated with severe intrauterine growth retardation, : 


any ill effects suffered by the fetus are probably related 


more to some alterations in uteroplacental blood flow - 
than to significant changes in placental structure and ` 


function. This is possibly due to efficient repair mech- 
 anisms and extensive functional | reserve capacities in 
these placentas. 


Although uteroplacental ischemia appears to be the `. 
dominant factor in the fetal morbidity associated with ' 


preeclampsia, other mechanisms may also be operative. 
For example, a reduction in umbilical blood flow, as a 


result of a lower production of prostacyclin by the fetal ` 
vasculature," could play a role. Furthermore, despite . . 
the compensatory répair mechanisms, i it is possible that ` 


the villous trophoblast does suffer some degree of im- 
paired: functional activity in -preeclampsia. This. im- 
pairment has been shown by certain ultrastructural and 


‘biochemical abnormalities in the trophoblast, such as a 


marked loss of syncytial microvilli and reduced enzy- 
matic activities." These observations and the findings 


of this report point to the need for more biochemical . 


and physiologic investigations, as well as further cyto- 


morphometric placental studies, in order to determine. 


more precisely the role of the placenta in the patho- 
genesis of preeclampsia. 


I wish to thank Ghislaine Jean Jacques for her tech- 
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Maternal and perinatal outcome of conservative management 
of severe preeclampsia in midtrimester 


Baha M. Sibai, M.D., Mark Taslimi, M.D., Thomas N. Abdella, M.D., . 
Todd F. Brooks, M.D., Joseph A. Spinnato, M.D., and Garland D. Anderson, M.D. 


Memphis, Tennessee 


Pregnancies complicated by severe preeclampsia in the second trimester are associated with a high 
incidence of perinatal morbidity and mortality. One way to possibly improve perinatal outcome in these 
pregnancies is to attempt to prolong the gestation with conservative management. Reported here the 
results of conservative management of 60 consecutive patients with severe preeclampsia in the second 
trimester (18 to 27 weeks' gestation). Although there were no maternal mortalities, the morbidity rate for 
the 60 patients was very high. Severe maternal complications included abruptio placentae (n = 13), 
eclampsia (n = 10), coagulopathy (n = 5), renal failure (n = 3), hypertensive encephalopathy (n = 2), 
intracerebral hemorrhage (n = 1), and ruptured hepatic hematoma (n = 1). in addition, perinatal outcome 
for these pregnancies was exceptionally poor, with 31 of the 60 pregnancies resulting in a stillborn infant, 
and 21 resulting in a neonatal death, for a total perinatal mortality rate of 8796. Thus, the results of this 
retrospective study do not support the use of conservative management for pregnancies complicated by 
severe preeclampsia in the second trimester. (AM J OBsTET GYNECOL 1985;152:32-7.) 


Key words: Severe preeclampsia, midtrimester, management 


Pregnancies complicated by severe preeclampsia re- 
mote from term are associated with increased rates of 
perinatal mortality and morbidity.'* Most of the fetal- 
neonatal complications are related to intrauterine fetal 
growth retardation, prematurity and perinatal as- 
phyxia. In addition, such pregnancies are associated 
with increased rates of maternal mortality and morbid- 
ity."*? The optimum management of these pregnancies 
is controversial. Several reports in the obstetric litera- 
ture have recommended conservative management in 
such pregnancies in an attempt to delay delivery until 
fetal lung maturity is achieved.* ^ ° The conclusions of 
these reports are based predominantly upon outcomes 
of pregnancies between 28 and 36 weeks' gestation, 
wherein conservative management of variable duration 
was accompanied by improved neonatal outcome. More 
recently, in two large series of patients with eclampsia" 
and severe preeclampsia,! neonatal survival rates of ap- 
proximately 95% were reported for gestations beyond 
28 weeks. In both of these studies, aggressive manage- 
ment, including prompt delivery, was recommended 
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for all severely preeclamptic patients with gestations 
beyond 28 weeks. 

There are few published case reports"? '* ? of con- 
servative management of severe preeclampsia in the 
second trimester. Therefore, the outcome of conser- 
vative therapy for these patients is virtually unknown. 
The purpose of this study was to examine retrospec- 


tively the maternal and perinatal outcomes associated 


with the conservative management of 60 consecutive 
patients in whom severe preeclampsia occurred during 
the midtrimester (18 to 27 weeks’ gestation). 


Material and methods 


From August 1, 1977, to July 31, 1984, 60 patients 
in whom severe preeclampsia occurred during the mid- 
trimester (18 to 27 weeks’ gestation) were delivered at 
the E. H. Crump Women’s Hospital and Perinatal Cen- 
ter, Memphis, TN. Severe preeclampsia was defined as 
reported previously from this institution.’ Thirty-four 
patients were first managed by local physicians and then 
referred to the Perinatal Center. The other patients 
were encountered and managed at the Perinatal Cen- 


ter. All patients had a live fetus at the time of admission 


to a hospital. Conservative management was attempted 
in each to prolong pregnancy until fetal lung maturity 
was achieved or until onset of either maternal or fetal 
complications (fetal death or fetal distress) occurred. 
Initial management at local hospitals included bed 
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rest, oral phenobarbital, methyldopa, hydralazine, and/ 
or: diuretics. Magnesium sulfate was used either intra- 
muscularly or intravenously for about 24 hours in 20 
patients. Those patients who had a favorable response 
to the initial therapy were continued on conservative 
treatment with the use of antihypertensive medications 
and phenobarbital. Patients were referred to the Peri- 
natal Center whenever there was significant deterio- 
ration in either the maternal or fetal condition. Patients 
managed at the Perinatal Center were first treated with 
intravenous magnesium sulfate and hydralazine for 24 
to 72. hours, and those who had a favorable response 
to the initial therapy were continued on conservative 
management. Oral methyldopa, with or without hy- 
dralazine, was administered to maintain diastolic blood 
pressure between 90 and 100 mm Hg. If diastolic blood 
pressure increased to above 110 mm Hg despite ade- 
quate oral antihypertensive medications, a continuous 
intravenous infusion of hydralazine was reinstituted. 

All patients had laboratory evaluations as reported 
previously.’ The combination of hemolysis, elevated 
liver enzymes, and low platelet count was defined as 
the “HELLP syndrome,” as described by Weinstein. 
Renal evaluation included serial measurement of cre- 
atinine clearance and 24-hour excretion of protein. 
Most patients had serial determinations of each of these 
tests. In addition, several women had measurements of 
catecholamines and metanephrine in 24-hour speci- 
mens of urine to rule out pheochromocytoma. Other 
patients had determinations of fluorescent antinuclear 
antibodies and lupus erythematosus cells to rule out 
systemic lupus erythematosus. 

Management of patients first encountered at the 
Perinatal Center included intensive antepartum fetal 
surveillance by means of ultrasonography, antepartum 
fetal heart rate testing, and assessments of fetal pul- 
monary maturity. Serial ultrasonography was per- 
formed to monitor fetal growth. Starting as early as 27 
weeks’ gestation, serial (twice per week) nonstress test- 
ing and/or contraction stress testing were performed 
on all patients. In addition, when clinically indicated, 
a sample of amniotic fluid was obtained for determi- 
nation of the lecithin/sphingomyelin (L/S) ratio and 
shake test to assess fetal pulmonary maturity. Intra- 
venous magnesium sulfate (4 to 6 gm loading dose, 
followed by 1 to 3 gm/hr), with or without intravenous 
hydralazine, was used to stabilize the patients for a min- 
imum of 4 hours before delivery. All patients with fetal 
death (n = 31) were delivered vaginally, with prosta- 
glandin E, vaginal suppositories used to induce labor. 

Clinical data on the infants included gestational age, 
birth weight, Apgar scores, and neonatal complications, 
as described previously.’ An infant was considered to 
be small for gestational age if the birth weight was below 
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the tenth percentile of the Lubchenco curve.” All new- 
born infants were followed until discharge from the 
intensive care nursery. For comparative purposes, a 
matched group of 29 premature infants who were de- 
livered during the years 1978 through 1984, served as 
a control group for neonatal complications. These neo- 
nates were selected on the basis of gestational age, and 
month of birth during the study period. All neonates 
were delivered after premature labor and/or prema- 
ture rupture of membranes. Mothers of the control 
neonates did not have any medical complications and 
were normotensive throughout pregnancy and labor; 
none had proteinuria: No patient received antihyper- 
tensive or tocolytic agents. The mothers were also 
matched for race and parity. 

Results were analyzed by Student's ¢ test to compare 
means of normally distributed data, x’ test to compare 
frequencies, and Fisher's exact test when the expected 
number in one cell was less than five. Differences were 
considered to be significant for P value «0.05. 


Results 


During the 7-year study period, there were 732 pa- 
tients with severe preeclampsia and 168 with eclampsia 
among 49,452 deliveries. Sixty-four of these patients 
had onset of severe preeclampsia during the mid- 
trimester. Four of the 64 had immediate delivery (three 
patients presented with abruptio placentae and fetal 
death, whereas the fourth had disseminated intravas- 
cular coagulation with twin gestation at 26 weeks). 
Thirty-six patients of the 60 (6096) were nulliparous, 
and 24 were gravida 2 or more. Forty-five patients 
(7596) were black, and 15 were white. The mean age 
(+1 SD) was 23.9 + 4.8 years, but 34 patients (57%) 
were less than 25 years of age. Fifty-four patients (90%) 
had prenatal care, and six (10%) had no prenatal care. 
Thirty-three patients (5596) had previously had chronic 
hypertension and/or renal disease prior to the present 
pregnancy (one had diabetes and one had sickle cell 
disease). The past obstetric history of the 24 patients 
with prior pregnancies was very poor. Seventeen pa- 


tients (70%) had severe preeclampsia, two had eclamp- 


sia, three had abruptio placentae, and six had previous 
stillbirths. 

Maternal outcome. No maternal deaths occurred 
during conservative management of these patients, but 
maternal morbidity was frequent, and, occasionally, 
life-threatening. Abruptio placentae was the most fre- 
quent complication, with an incidence of 21.7%. Twelve 
patients (20%) had thrombocytopenia, five patients 


(8.3%) had disseminated intravascular coagulation, and 


10 patients (16.7%) had the HELLP syndrome during 
conservative management. Most of the hematologic ab- 
normalities were associated with abruptio placentae 
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Table I. Pregnancy outcome 


Mean + 1 
SD- Range 


Gestational age at admission (wk) 24.8 + 1.9 18-27 
Pregnancy prolongation (days) 11.4 + 7.8 3-40 
Gestational age at delivery (wk) — 26.5 + 1.9 20-30 
Birth weight (gm) 671 + 182 300-1250 
Placental weight (gm) 186 + 80 80-460 


Table II. Fetal-neonatal weights (n — 60) 


«500 gm 11 18 
500-750 gm 28 47 
751-1,000 gm 19 32 
21,000 gm 2 3 
«25th percentile 58 97 


<10th percentile ` 39 65 


and fetal death. Ten patients (16.7%) developed con- 
vulsions, and three patients (5%) had acute renal failure 
and acute renal tubular necrosis. None of them re- 
quired hemodialysis, and all three had normal renal 
. function at the time of discharge from the hospital. 
Two patients with hypertensive encephalopathy devel- 
oped the symptoms post partum, and both required 
infusions of nitroprusside to control hypertension. 
Neurological evaluation, including computerized axial 


tomography scans, was normal. Both patients were dis- - 


charged without residual neurological deficit. Intra- 
cerebral hemorrhage occurred in one patient who was 
found to have a ruptured aneurysm of the right inter- 
nal artery bifurcation. The aneurysm was surgically 
clipped, and the patient did not have any residual neu- 
rological deficit on follow-up. One maternal transfer 
patient was found to have a ruptured subcapsular he- 
matoma of the liver 4 days after conservative manage- 
ment for severe preeclampsia at 23% weeks’ gestation. 
The hematoma was surgically evacuated after the pa- 
tient was delivered of a stillborn infant. Her postop- 
erative course was complicated by pulmonary edema 
and acute renal tubular necrosis. Recovery was spon- 
taneous and she was discharged without any renal or 
hepatic deficits 17 days after admission. 

Pregnancy outcome. Data on the weeks of gestation 
at the time of the patient's admission, the number of 
days pregnancy was prolonged, gestational age at de- 
livery, and mean fetal and placental weights are sum- 
marized in Table I. Three patients (596) had onset of 
severe preeclampsia at less than 20 weeks' gestation. 
Twenty-eight patients (47%) had onset between 21 and 
25 weeks’ gestation, and the other 29 patients (48%) 
had onset beyond 25 weeks' gestation. The 60 preg- 
nancies resulted in 31 stillbirths and 21 neonatal deaths, 
for a perinatal mortality of 8796. When severe pre- 
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eclampsia developed at 25 weeks or before, 23 of 31 
pregnancies (7496) ended in fetal death, whereas the 
incidence of fetal death was 28% (eight of 29) when 
severe preeclampsia developed beyond 25 weeks’ ges- 
tation (p < 0.05). Twenty-seven of the 31 stillbirths oc- 
curred prior to the start of antepartum fetal heart rate 
testing (prior to 27 weeks’ gestation). Three of the 4 
other patients with pregnancies that ended in fetal 
death had a reactive nonstress test 2 to 3 days prior to 
fetal death, and the fourth patient had a fetal death on 
the same day that she was scheduled to have the test. 
Two of these four stillbirths were associated with abrup- 
tio placentae. 

. The occurrence of fetal death with or without ma- 
ternal complications was the most frequent indication 
for termination of conservative management. Ante- 
partum fetal death was the indication for delivery in 
31 patients (51%). Eight of the 31 pregnancies .that 
ended in fetal death were associated with abruptio pla- 
centae, six with the HELLP syndrome, four with 
eclampsia, three with disseminated intravascular co- 
agulation, and one with ruptured subcapsular hema- 
toma of the liver. Thirteen of the 29 patients whose 
pregnancies resulted in live births were delivered be- 
cause of antepartum fetal. distress (nonreactive non- 
stress test plus positive contraction stress test, severe 
oligohydramnios). Twelve of the 13 infants in this 
group died within the neonatal period. Maternal com- 
plications were the indication for delivery in 18 patients 
(six had convulsions, three had abruptio placentae, two 
had disseminated intravascular coagulation, one had 
acute renal failure, and one had a ruptured cerebral 
aneurysm). The presence of mature lecithin/sphingo- 
myelin ratio on amniocentesis was the indication for 
delivery in the other three patients. 

Twenty-six (90%) of 29 patients with a live fetus at 
the time of delivery underwent cesarean section be- 
cause of fetal distress, malpresentation, or uninduc- 
ible cervix. Two patients had vaginal delivery subse- 
quent to oxytocin induction in spite of fetal distress 
during labor (estimated fetal weight less than 600 gm). 
The other patient had a spontaneous vaginal delivery 
after spontaneous onset of labor. Twenty-eight of the 
live-born infants (97%) had an Apgar score of 4 or less 
at 1 minute; 26 infants (90%) had an Apgar score of 6 
or less at 5 minutes. Table II summarizes the fetal- 
neonatal weights at the time of delivery. The clinical 
characteristics and neonatal outcome of. study infants 
as compared with those of the control infants are sum- 
marized in Tables III and IV. Only two of the 60 infants 
(3%) had a birth weight above the twenty-fifth percen- 
tile, and 89 (65%) had a birth weight below the tenth 
percentile. Most of the small—for—gestational age in- 
fants (35 of 39) had symmetric fetal growth retardation 
(weight, length and head circumference well below 
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tenth percentile). There was a significant difference in 
mean birth weight and frequency of small—for—gesta- 
tional age infants between the study and control 
groups. The study group had lower birth weights and 
a higher incidence of small-for—gestational age infants. 
In addition, there was a significant difference between 
the two groups in regard to the frequency of cesarean 
section delivery and the level of Apgar scores at both 
l and 5 minutes (Table III). Neonatal complications 
were frequent in both study and control infants. There 
was a tendency for a higher incidence of respiratory 
distress syndrome in the study patients, but this dif- 
ference was not statistically significant. However, there 
was a significant difference between the two groups in 
regard to neonatal mortality, which was much higher 
in the preeclamptic infants (72%). 

The eight surviving infants stayed in the neonatal 
intensive care unit an average of 75 + 15 days (range, 
60 to 109 days). Four of the eight infants had bron- 
chopulmonary dysplasia, two infants had hydroceph- 
alus secondary to intraventricular hemorrhage, and 
two infants required anticonvulsive therapy for neo- 
natal seizures at the time of discharge from the neonatal 
intensive care unit. Five of the eight surviving newborn 
infants were followed up to 3 years after discharge. 
Four of the five had normal physical and neurological 
development by that time, whereas the other infant was 
mentally retarded, with marked developmental delay, 
hearing loss, and seizure disorder. This infant had a 
ventriculoperitoneal shunt for hydrocephaly, required 
multiple hospitalizations, and was below the fifth per- 
centile for both weight and height. Two infants were 
followed up to 9 months of age subsequent to discharge. 
Both infants had normal neurological development, 
but both are still below the tenth percentile by weight, 
length, and head circumference. The other infant has 
just been discharged from the neonatal unit. 


Comment 


The clinical course of severe preeclampsia is usually 
characterized by progressive deterioration in both.ma- 
ternal and fetal status. The ultimate goals of therapy 
must always be the safety of the mother first and then 
consideration for optimum perinatal outcome. Since 
the only cure for severe preeclampsia is delivery, this 
desired goal frequently forces the obstetrician to effect 
delivery in spite of fetal immaturity. However, in some 
cases, delivery may be delayed long enough for fetal 
maturation to be effected without injury to the mother. 
The success of such therapy usually depends upon the 
state to which the disease has progressed at time’ of 
initiation of this therapy. The timing of delivery in 
women who develop severe preeclampsia during the 
second trimester is a very difficult decision for every 
obstetrician. Immediate delivery will result in ex- 


Conservative management of preeclampsia 35 


Table HI. Clinical characteristics of the infants 


Study Control 
' Characteristic. — (n = 29) - (n = 29) 
Gestational age (wk) 27.7 + 1.0 27710 
Birth weight (gm)* 719 + 168 890 + 164 
Small for gestational aget 18/29 7/29 
Cesarean section deliveryt 26/29 6/29 
Apgar score 
] min < 4f 28/29 19/29 
5 min « 61 ^ X 26/29 19/26 
*p « 0.05. 
Tp « 0.005. 


Table IV. Neonatal complications 


Study Control 
(n = 29) | (n = 29) 


Complication 
Respiratory distress syndrome 11/29 6/29 
Respiratory insufficiency prem.* 9/29 18/29 
Pulmonary hemorrhage 10/29 6/29 
Intracerebral hemorrhage 21/29 19/29 
Neonatal seizures 5/29 4/29 
. Renal failure 4/29 3/29 
Neonatal deaths* 21/29 12/29 


*p « 0.02. All others not statistically significant. 


tremely high neonatal mortality"? whereas an aggres- 
sive attempt to delay delivery may expose the mother 
to severe morbidity and even mortality.^ * '? The po- 
tential benefit of improved neonatal outcome from de- 
laying delivery must be balanced against the risks to 
the fetus of a potentially hostile and even life-threat- 
ening intrauterine environment.'* The fetus is usually 
at increased risk for sudden intrauterine death, and the 
resulting neonates are severely growth retarded, with 
multiple neonatal complications. In addition, the long- 
term outcome for such neonates is still unknown. 
Some perinatal centers'*"" have recently reported re- 
markable neonatal survival statistics for infants born in 
the late second trimester. Neonatal survival approaches 
50% beginning as early as 25 weeks’ gestational age in 
some centers. It should be noted that the likelihood of 
occurrence of major, reversible and irreversible, neo- 
natal morbidity decreased. with advanced gestational 
age. The results achieved in these centers reflect a gen- 
eral improvement in neonatal outcome for all gesta- 
tional ages. However, the neonatal survival rate at any 
particular gestational age is never quite so good as that 
for the next older age group, even for 1 week's differ- 
ence. These facts permit the superficially attractive con- 
clusion that equates prolongation of pregnancy with 
improved perinatal survival in the individual case. This 
hypothesis is true, however, only if fetal loss in utero 
is significantly less than the postulated gain in neonatal 
survival. In addition, this hypothesis also assumes that 
prolongation of pregnancy in a potentially hostile en- 
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vironment improves the neonatal outcome a priori. 
The postulated improvement in neonatal outcome with 
increased gestational age may not occur in such an in- 
dividual pregnancy.* * ^* Furthermore, any improve- 
ment that might occur in neonatal outcome must be 
balanced against the potentially serious maternal risks. 

Martin and Tupper? reported on 55 patients with 
severe preeclampsia before 36 weeks' gestation who 
were treated conservatively with bed rest, phenobar- 
bital, and, occasionally, antihypertensive medications. 
However, only nine pregnancies were between 24 and 
30 weeks' gestation, and most were at 29 to 30 weeks' 
gestation. This therapy increased mean gestational 
length by 23 days. Two of the nine pregnancies resulted 
in stillbirths, and one ended in neonatal death. Overall, 
marked intrauterine growth retardation («2.5th per- 
centile) occurred in 56.696, asphyxia neonatorum was 
observed in 17%, and cesarean section was performed 
in 27% for fetal distress. Goodlin? reported on 28 
women with severe preeclampsia whose condition was 
misdiagnosed, so that treatment was delayed. Six of 
these patients had onset of symptoms during the mid- 
trimester (24 to 27 weeks), and none of the six survived. 


In a subsequent report, Goodlin et al? reported on 11: 


white women with severe preeclampsia who were 


treated conservatively with plasma volume expansion. |. 


Four patients had onset of symptoms during the mid- 
trimester (24 to 27 weeks). These four pregnancies re- 
sulted in five neonates (one set of twins), two of whom 
were stillborn, and one died in the neonatal period. 
d'Apice et al." described three patients who were 
treated with plasma exchange for severe preeclampsia 


that occurred during the midtrimester (16 to 24 weeks). 


These pregnancies resulted in two infants who survived 
and one neonatal death. Similar treatment was used by 
Bayliss et al.” for a patient with severe preeclampsia at 
26 weeks' gestation who was delivered of a live infant 
who survived. 

Weinstein! reported on 29 patients with severe pre- 
eclampsia and the HELLP syndrome. Four of their 
pregnancies resulted in the birth of infants with weights 
less than 800 gm (probably midtrimester). Two of the 
four infants were stillborn, one died in the neonatal 
period, and one developed severe respiratory distress 
syndrome and bronchopulmonary dysplasia, but sur- 
vived. Moore and Redman' reported on 24 patients 
with severe preeclampsia before 34 weeks' gestation 
who were treated conservatively with bed rest and an- 
tihypertensive therapy. All but one of the births were 
below the twenty-fifth percentile by weight, and 20 
(83%) were below the tenth percentile. Four patients 
had onset of symptoms during the midtrimester that 
resulted in two stillbirths and two neonatal deaths. 

Benedetti et al.* reported pregnancy outcome in 90 
patients with severe preeclampsia who were delivered 
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between January, 1978, and August, 1980. The number : 


of patients who developed the disease during the mid- 
trimester was not stated; however, all six stillborn in- 
fants reported weighed less than 751 gm. In addition, 
13 infants had birth weights between 600 and 1,000 
gm, and seven of the 13 died. in the neonatal period. 
Lin et al.? reported fetal outcome in 157 hypertensive 


pregnancies, in 95 of which the pathologic diagnosis of - 


preeclampsia was established by renal biopsy. Delivery 
in 11 of the 95 preeclamptic pregnancies occurred at 
less than 30 weeks' gestation, with perinatal death re- 
sulting in all of them. Most of the perinatal deaths were 
related to “intrauterine asphyxia” and abruptio placen- 
tae. Pritchard et al." reported on 83 patients with an- 
tepartum eclampsia, four instances of which developed 
during the midtrimester (birth weight 490 to 750 gm). 
Two of the four cases resulted in stillbirths, and the 
other two ended in neonatal death. 

The findings in the present study are compatible with 


those of an increased incidence of intrauterine growth : 


retardation, abruptio placentae, fetal asphyxia, and ac- 
idosis in severe preeclampsia that occurs in the mid- 
trimester. The hostile and unfavorable intrauterine en- 
vironment may be responsible for all the stillbirths and 
most of the neonatal deaths. Fifty-eight of the 60 in- 
fants (97%) were below the twenty-fifth percentile by 
weight, and 39 (65%) were small for gestational age. It 
is important to note that intrauterine growth retarda- 
tion was symmetric (affecting weight, length, and head 
circumference) in most of these infants. Moreover, 28 
of the 29 live-born infants (97%) had an Apgar score 
of <4 at 1 minute, and 21 of 23 infants (90%) had a 
cord pH of less than 7.20. These findings may be at- 
tributed to apparent severe chronic uteroplacental in- 
sufficiency during prolongation of pregnancy. In view 
of the severe intrauterine asphyxia observed in these 
pregnancies, it is difficult to prove any benefit from 
prolonging such gestations. These results confirm the 
findings reported in several other studies.?? 

Neonatal complications in the study infants were fre- 
quent (Table IV), but similar complications were also 
encountered in the control infants of similar gestational 
age. However, the study group had a higher incidence 
of SGA infants, higher frequency of low Apgar scores 
at ] and 5 minutes, and higher incidence of neonatal 
deaths. This difference in neonatal survival rates be- 
tween the study and control infants might be related 
to differences in the condition of the neonates at the 
time of delivery. This finding is in agreement with those 
of Yu et al." for infants born at 24 to 26 weeks' ges- 
tation. Yu et al. found a significant difference in mean 
Apgar scores at l and 5 minutes, as well as in admission 
pH, between infants who survived and infants who died 
in the neonatal period (those who died had lower mean 
Apgar scores and lower admission pH). In fact, a neo- 
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natal survival rate of 2896 (eight of 29) in the study 
infants is well below the expected survival rate (63% to 
70%) in infants of similar gestational age reported by 
others.'*'” The above-mentioned findings argue against 
any benefit to the neonate from prolongation of ges- 
tation in severely preeclamptic pregnancies. In addi- 
tion, an overall perinatal survival rate of 13% is “poor 
at best” and does not indicate any benefit from pro- 
longing gestation in such pregnancies. 

Our findings indicate that conservative management 
in such pregnancies is associated with high maternal 
morbidity. Thirteen of the 60 patients (22%) had 
abruptio placentae, 10 patients (17%) developed con- 
vulsions, and a few patients developed life-threatening 
complications, such as hypertensive encephalopathy, 
intracerebral hemorrhage, and ruptured subcapsular 
hematoma of the liver. We attribute most of these ma- 
ternal complications to delayed delivery in such preg- 
nancies. Such maternal complications are not encoun- 
tered so frequently in severely preeclamptic patients 
delivered immediately after maternal stabilization. 

In consideration of the frequency of maternal and 
perinatal complications described above, conservative 
management can be justified in only a limited number 
of clinical situations. These cases should be selected 
primarily on the basis of the clinical estimation of the 
fetus’ chances for extrauterine survival. Since neonatal 
survival rates are most closely related to gestational age 
and birth weight, these two factors must be carefully 
assessed prior to deciding on the plan for clinical man- 
agement. Therefore, a thorough ultrasonographic ex- 
amination with estimation of fetal weight is mandatory 
for all candidates for the conservative approach. 

In summary, the results of this retrospective, case 
control study do not support the use of conservative 
management for pregnancies complicated by severe 
preeclampsia in the second trimester. For the 60 cases 
reviewed in this study, conservative management did 
not significantly improve perinatal outcome. In addi- 
tion, the prolongation of these pregnancies was asso- 
ciated with a high rate of maternal morbidity. Thus, in 
the present series, the risks of morbidity for the mother 
seemed to outweigh the potential benefits of improved 
outcome for the infants. Because of the retrospective 
nature of this study, we cannot unequivocally conclude 
that conservative management is of no value. However, 
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until the safety and efficacy of this approach are eval- 
uated with additional prospective, controlled studies, it 
is advisable to avoid conservative management for these 
pregnancies. 


REFERENCES 


1. Sibai BM, Spinnato JA, Watson DL, et al. Pregnancy out- 
come in 303 cases with severe preeclampsia. Obstet Gy- 
necol 1984;64:319. 

2. Goodlin RC. Severe preeclampsia: another great imitator. 
AM J OBSTET GYNECOL 1976;125:747. 

3. Goodlin RC, Cotton DB, Haesslein HC. Severe edema- 
proteinuria-hypertension gestosis. AM ] OBSTET GYNECOL 
1978; 132:595. 

4. Weinstein L. Syndrome of hemolysis, elevated liver en- 
zymes, and low platelet count: a severe consequence of 
hypertension in pregnancy. AM J] OBSTET GYNECOL 1982; 
142:159. 

5. Benedetti T], Benedetti JK, Stenchever MA. Severe pre- 
eclampsia—maternal and fetal outcome. Clin Exp Hy- 
pertens [B] 1982;1:401. 

6. Martin TR, Tupper WRC. The management of severe 
toxemia in patients at less than.36 weeks' gestation. Obstet 
Gynecol 1979;54:602. 

7. Moore MP, Redman CWG. Case-control study of severe 
preeclampsia of early onset. Br Med J 1983;287:580. 

8. Lin CC, Lindheimer MD, River P, Moawad AH. Fetal 
outcome in hypertensive disorders of pregnancy. AM J 
OBSTET GYNECOL 1982;142:255. 

9. Hibbard LT. Maternal mortality due to acute toxemia. 
Obstet Gynecol 1973;42:263. 

10. Andersen WA, Harbert GM. Conservative management 
of preeclamptic and eclamptic patients: a reevaluation. 
AM J OBSTET GYNECOL 1977;129:260. 

11. Pritchard JA, Cunningham FG, Pritchard SA. The Park- 
land Memorial Hospital protocol for treatment of eclamp- 
sia: evaluation of 245 cases. AM J OBSTET GYNECOL 
1984;148:951. 

12. d'Apice AJF, Reti LL, Pepperell RJ, et al. Treatment of 
severe preeclampsia by plasma exchange. Aust NZ J Ob- 
stet Gynaecol 1980;20:231. 

13. Bayliss MS, Chawner JRA, Korne HET, Parry H. Treat- 
ment of severe preeclampsia in the third trimester by 
plasma exchange. Plasma Ther Transfus Technol 1983; 
4:205. 

14. Lubchenco LO, Hansman C, Boyd E. Intrauterine growth 
in length and head circumference as estimated from live 
births at gestational ages from 26 to 42 weeks. Pediatrics 
1966;37:403. 

15. Dillon WP, Egan EA. Aggressive obstetric management in 
late second-trimester deliveries. Obstet Gynecol 1981;58: 
685. 

16. Herschell M, Kennedy JL, Kayne HL, et al. Survival of 
infants born at 24 to 28 weeks’ gestation. Obstet Gynecol 
1982;60:154. 

17. Yu VYH, Orgill AA, Bajuk B, Astbury J. Survival and 2- 
year outcome of extremely preterm infants. Br J Obstet 
Gynaecol 1984;91:640. 


Urethral isolation of the genital mycoplasmas and Chlamydia 
trachomatis in-women with chronic urologic. complaints 


Richard C. Bump, M.D., and William E. Copeland, Jr., M.D. 


Columbus, Ohio 


. Eighty-six abacteriuric women with chronic urologic complaints were studied to determine the relationship 
of Chlamydia trachomatis, Mycoplasma hominis, and Ureaplasma urealyticum to their symptoms or 
diagnoses. All patients had urethral scrape specimens for isolation of the three organisms as well as a 
detailed urologic history and urodynamic evaluation. Thirty-three of 86 patients (38%) had positive urethral 
ureaplasma cultures; seven had concurrent M. hominis isolation. No patient had M. hominis as the only 
urethral isolate and none had a positive C. trachomatis culture. There were no significant differences in 
urologic symptoms or in urodynamic diagnoses between Ureaplasma culture-positive and culture-negative 
subjects. It was also found that colonization of the urethra with Ureaplasma decreased with increasing age 


‘and with hypoestrogenism. (AM J OBsrET GYNECOL 1985;152:38-41.) 


Key words: Female urology, infection, urethra 


Urethral syndrome is an imprecisely defined clinical 
entity of uncertain etiology that is usually a diagnosis 
of exclusion. The diagnosis traditionally has been en- 
tertained when symptoms suggesting a lower urinary 
tract infection (that is, frequency, urgency, or dysuria) 
are present in a woman who has no significant bacterial 
growth on urine culture.' If local bladder and urethral 
disease and detrusor instability are excluded the di- 
agnosis has been considered firmly established.^? The 
entity can be divided clinically into acute and chronic 
urethral syndrome. Women with acute urethral syn- 
drome usually present within several days of the abrupt 
onset of symptoms, having been asymptomatic previ- 
- ously. In contrast, patients with chronic urethral syn- 
drome typically have had symptoms for many months 
or years, some being unable to recall ever being asymp- 
' tomatic. 

Recently several large segments of the acute urethral 
syndrome population have been identified as having 
distinct, diagnosable infectious etiologies for their 
symptoms. The significance of low-growth (as low as 
10* colony forming units per milliliter) coliform cul- 
tures in symptomatic women has been convincingly 
demonstrated by Stamm et al? These same investiga- 
tors have further identified Chlamydia trachomatis, the 
leading causative agent of.nongonococcal urethritis in 
` men, and Staphylococcus saprophyticus as probable causes 
of acute urethral syndrome.** The evidence linking the 
genital mycoplasmas, particularly Ureaplasma urealyti- 
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cum, with nongonococcal, nonchlamydial urethritis in 
men has become more and more convincing? Although 
the evidence is not so convincing, it has been suggested 
that U. urealyticum may also be responsible for some 
cases of acute urethral syndrome in women.® 

Advances in explaining some portion of chronic ure- 
thral syndrome cases have also been reported. As si- 
multaneous urethrocystometry has been more widely 
used in urodynamic evaluations, the syndrome of un- 
stable urethral pressure has been recognized more fre- 
quently in women with chronic urethral syndrome.” ® 
The role played in chronic urethral syndrome by the 
microorganisms recently implicated as possible etio- 
logic agents for acute urethral syndrome is undefined. 
The aim of this study was to define the role played by 
C. trachomatis and the genital mycoplasmas, Mycoplasma 
hominis and U. urealyticum, in a population of abacte- 
rluric women with chronic urologic symptoms. 


Methods 


Study population and design. The study population 
consisted of 86 new referral patients with chronic lower 
urinary tract symptoms studied in the Gynecologic Uro- 
dynamic Testing Clinic during an 18-month period 
ending in September, 1983. The women ranged in age 
from 17 to 70 years and all had negative (no-growth) 
midstream clean-catch bacterial urine cultures prior to 
urodynamic evaluation. Urologic complaints were re- 
corded by use of a standardized questionnaire with ex- 
tensive interview supplementation by one or both of 
us. A complete genitourinary physical examination, in- 
cluding an appropriate evaluation for vulvovaginal in- 
fection, was performed prior to the urodynamic eval- 
uation. Patients who had positive cultures for M. hominis 
or U. urealyticum were not treated with antibiotics. 
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Table I. Culture results versus symptoms and diagnoses 
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Symptom 

Dysuria 6 
Frequency 18 
Urgency 41 
Diagnosis 

Stress urinary incontinence 28 
Idiopathic detrusor instability 12 
Sensory urgency 21 
Unstable urethral pressure— 8 


vesicosphincter dyssynergia 


U. urealyticum—negative 
(n = 53) 








U. urealyticum—positive 
(n = 33) 





11 3 9 NS 
34 14 42 NS 
77 25 76 NS 
53 15 46 NS 
23 10 30 NS 
40 10 30 NS 
15 8 24 NS 





Urodynamic methods and diagnostic criteria. Cys- 
tometry was performed with retrograde filling via a 
transurethral catheter. For the first 4 months of the 
study period, carbon dioxide was the infusion agent 
with an infusion rate of 120 ml/min. Bladder pressures 
were measured on a single-channel carbon dioxide cys- 
tometer (Browne Corp., Carpinteria, California). For 
the remainder of the study, room-temperature saline 
solution was used as the infusion agent with infusion 
rates of 30 to 50 ml/min. From the fifth through the 
fifteenth month of the study, simultaneous rectal, blad- 
der, and subtracted detrusor pressures were recorded 
by means of water transducers and a multiple-channel 
uro dynamic recorder (Life-Tech Instruments, Hous- 
ton, Texas). During the final 3 months of the study, 
simultaneous rectal, bladder, and maximum urethral 
pres sures were recorded by means of Fr 8 dual-channel 
mi crotip transducer catheters (Millar Instruments, 
Hous ton, Texas). Cystometry was performed with the 
patient sitting and standing; urethrocystometry was 
performed with the patient in a modified lithotomy 
position with 45 degrees of reverse Trendelenburg. All 
cystometric evaluations included provocative ma- 
neuvers (coughing or heel bouncing). 

Simple fluid-weight uroflowmetry was performed 
prior to any Instrumentation, by use of a commode 
chair and load-cell flow transducer (Life-Tech Instru- 
ments). Complex uroflowmetry was performed after 
cystometry, with rectal pressures recorded via a bal- 
Icon-tipped catheter connected to a water pressure 
transducer and bladder pressures measured by either 
an Fr 3 water catheter connected to a water pressure 
transducer or by an Fr 3 microtip pressure transducer 
catheter (Millar Instruments). Urethral sphincter skel- 
etal muscle electromyography was added to urethrocys- 
tometry and complex uroflowmetry studies in selected 
patients. Direct electromyography was performed by 
Teflon-coated unipolar needle electrodes inserted sub- 
mucosally in the periurethral area, recorded on uro- 
dynamic recorder chart paper, and monitored with an 


audio monitor (Life-Tech Instruments). Urethral pres- 
sure profilometry was performed with either carbon 
dioxide pressure transducers or microtip transducer 
catheters. Direct-view carbon dioxide urethroscopy 
was performed with an Fr. 24 Robertson endoscope 
(Browne Corp.) after all other urodynamic studies were 
completed. The urethroscope was introduced and ad- 
vanced atraumatically under direct vision with the flow 
of carbon dioxide used to open the urethra ahead of 
the advancing endoscope. All urodynamic evaluations 
were performed by one or both of us. All urethral 
manipulations were performed with a sterile technique 
following antiseptic preparation of the periurethral 
vestibule. 

Stress urinary incontinence, bladder instability (id- 
iopathic detrusor instability), and sensory urgency were 
defined according to the recommendations of the In- 
ternational Continence Society Committee for Stan- 
dardization of Terminology? and were diagnosed with 
cystometry. Vesicosphincter dyssynergia was defined 
according to the recommendations of the same com- 
mittee and was diagnosed with simultaneous urethro- 
cystometry and sphincter electromyography” and/or 
complex uroflowmetry. Unstable urethral pressure was 
defined as variations in the urethral pressure >15 cm 
of water not associated with an increase in intra-ab- 
dominal pressure or with vascular pulsations’ and was 
diagnosed with simultaneous urethrocystometry. 

Microbiologic methods. At the conclusion of the 
urodynamic evaluation, a sterile cotton swab was in- 
serted into the urethra to the urethrovesical junction, 
rotated to gently abrade the mucosa, removed, and 
extracted immediately into 0.2 mol/L of sucrose—phos- 
phate buffer transport medium. The inoculated me- 
dium was transported on ice to the Clinical Microbi- 
ology Laboratory and stored at — 80° C until cultured. 
All specimens were cultured within 4 days. The pres- 
ence of C. trachomatis was determined by examination 
of cycloheximide-treated McCoy cell tissue cultures that 
had been inoculated with 0.1 ml of the extracted spec- 
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imen and subjected to either iodine staining (first 9 
months of the study) or direct monoclonal immunoflu- 
orescence staining (last half of the study)." A7 agar 
plates and U9B broth were inoculated with 0.2 ml of 
the extracted specimen. U. urealyticum and M. hominis 
were detected by evaluating both pH indicator changes 
in U9B broth and the morphologic features of colonies 
on A7 agar plates. ' 

Analysis of data. Data were analyzed for significance 
with the x? test with the Yates correction or a two tailed 
t test. 


Results 


Sixty-nine (80%) of the 86 patients complained of 
one or more of the classical triad of symptoms associ- 
ated with urethral syndrome. Sixty-six (7726) reported 
urgency, 32 (37%) frequency, and nine (10%) dysuria. 
Eight (9%) reported all three symptoms, 23 (27%) two 
symptoms, 38 (44%) a single symptom, and 17 (20%) 
none of the three symptoms. The majority of referred 
patients, 58 of 86 (67%), also complained of the symp- 
tom of stress urinary incontinence. 

The urodynamic diagnoses in the 86 patients were 
as follows: stress urinary incontinence, 50% (43); sen- 
sory urgency, 36% (31); idiopathic detrusor instability, 
265 (22); and unstable urethral pressure/vesicosphinc- 
ter dyssynergia, 19% (16). Twenty-seven subjects had 
more than one abnormal urodynamic diagnosis, with 
25 having two and two having three abnormal diag- 
noses. Four subjects had completely normal urody- 
namic evaluations. . | 

Cultures of 53 (62%) of the subjects grew none of 
the three organisms and 33 (38%) grew U. urealyticum. 
Cultures of seven subjects (8%) had M. hominis isolated 
concurrently with U. urealyticum. None of the cultures 
grew M. hominis alone and none of the subjects had a 
positive C. trachomatis culture. 

There was no significant difference in the incidence 
of any of the three urethral syndrome symptoms or of 
the four urodynamic diagnoses between the U. urealyt- 
icum culture-positive and the culture-negative patients 
(Table I). Likewise the incidence of urethroscopic ev- 
idence of chronic urethral or trigonal inflammation (in- 
flammatory polyps, exudate, epithelial shagginess) in 
culture-positive subjects (six of 23, 26.1%) was not sig- 
nificantly different than that in culture-negative sub- 
jects (10 of 41, 24.4%). . 

The mean age of culture-negative patients (44.9 
years, SD = 9.6) was significantly higher than the mean 
age of culture-positive patients (36.2 years, SD = 13.4; 
p < 0.01). Culture-negative patients were significantly 
more likely to be hypoestrogenic (postmenopausal or 
castrate and receiving no exogenous estrogen) than cul- 


ture-positive patients, 34% (18 of 53) versus 3% (one 


of 33), respectively (p < 0.005). 
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Comment 


The role of C. trachomatis in the genesis of acute ure- 
thral syndrome is well established. Between 25% and 
50% of acute urethral syndrome in women with neg- 
ative bacterial urine cultures can be attributed to chla- 
mydia? Therapy with doxycycline has been shown sig- 
nificantly more effective than placebo in eradicating the 
organism as well as symptoms and pyuria in women 
with acute urethral syndrome.’ This well-established 
association and the knowledge that chlamydia displays 
a substantial degree of latent or inapparent infections 
in all natural hosts at many different anatomic sites 


makes infection with the organism a reasonable con- . 


sideration in women with more chronic or indolent 
urinary symptoms. The finding that none of 86 abac- 
teriuric women in this study had chlamydia isolated 
from the urethra suggests that C. trachomatis is not a 
common cause of chronic lower urinary tract com- 
plaints or dysfunction. | 

The evidence linking the genital mycoplasmas with 
nongonococcal nonchlamydial urethritis in men has 
been exhaustively reviewed by Taylor-Robinson et al.* $ 
It can be concluded that U. urealyticum but not M. hom- 
inis causes a portion of nongonococcal urethritis, al- 
though a variety of reasonable explanations must be 
evoked to explain the ubiquity of ureaplasma compared 
to the relative infrequency of urethritis. Although a 
relationship has been suggested between ureaplasma 
and acute urethral syndrome in women,? some reports 
have shown no relationship qualitatively* '* or quan- 
titatively’ between the organism and lower urinary tract 


'symptoms. The current series demonstrates no signif- 


icant difference in the incidence of any chronic urologic 
symptom or urodynamic diagnosis between patients 
with positive urethral ureaplasma cultures and those 
with negative cultures. 

The incidence of urethral U. urealyticum isolation in 
this report (3896) is slightly lower than that of two other 
published series (48% to 5895). However, our pre- 
menopausal prevalence of ureaplasma (48%) is in 
agreement. The mean age of patients was reported in 
only one of the previous series and was significantly 
lower (25 years, range 18 to 39) than in our series (41.5 
years, range 17 to 70). The significantly lower incidence 
of ureaplasma isolation from hypoestrogenic subjects 
in our study is supported by the decreased incidence 
of isolation after menopause in two other series. !9 It 
has also been noted that neonatal colonization with 
ureaplasma tends not to persist, further suggesting an 
association between estrogen status and ureaplasma iso- 
lation. The significantly lower mean age of subjects with 
positive ureaplasma cultures in this series may simply 
be another reflection of hormonal status or may reflect 
age-related differences in sexual activity. It is well ac- 
cepted that ureaplasma colonization is virtually limited 
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to sexually active individuals and that the incidence of 


colonization increases with increasing numbers of sex- 
ual partners. The current study did not determine the 
interrelationship between age, sexual activity, and es- 
trogen status so that the relative contribution of any 
one of these parameters to urethral ureaplasma colo- 
nization rates cannot be assessed. 

In conclusion, there were no significant differences 
in urologic symptoms or in urodynamic diagnoses be- 
tween U. urealyttcum urethral culture-positive and cul- 
ture-negative patients in a group of 86 subjects with 
chronic urologic complaints and negative bacterial 
urne cultures. Further no subject had C. trachomatis 
isolated from the urethra. Finally, colonization of the 
urethra with ureaplasma decreases with increasing age 
and with hypoestrogenism. 
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Genital tuberculosis in an elderly woman with the primary 
symptoms of pelvic prolapse: Case report 


F. J. Montz, M.D., and G. S. diZerega, M.D. 
Los Angeles, California 


A case of symptomatic pelvic relaxation resulting from complications secondary to genital tuberculosis is 


presented. (Am J OgsrEer GYNECOL 1985;152:42-3.) 


Key words: Tuberculosis, genital prolapse 


It is well known that female genital tuberculosis is 
one of the secondary manifestations of pulmonary tu- 
berculosis, which frequently is first evidenced as infer- 
tility, pelvic pain, and menstrual irregularities. 

We report here the case of a patient with genital 
tuberculosis whose primary complaints were those of 
pelvic relaxation. 


Case report 


M. P., a 66-year-old Mexican woman, para 10, grav- 
ida 10, entered the gynecology clinics of Los Angeles 
County—University of Southern California Medical 
Center, complaining of a 10-year progressive history of 
vaginal fullness and uterine descensus. She complained 
of chronic constipation, requiring splinting for defe- 
cation. She denied having postmenopausal bleeding or 
stress urinary Incontinence and was not sexually active. 
She had no nocturnal diaphoresis, weight loss, or other 
genitourinary or gastrointestinal symptoms. Her last 
menstrual period was about 20 years prior to exami- 
nation. | 

Her past medical history revealed no menstrual ir- 
regularities. Her deliveries occurred at home, with the 
largest infant weighing 4500 gm. The patient had a 
negative skin test for tuberculosis 8 years prior to ex- 
amination. This was her first pelvic examination by a 
_ physician. 

On physical examination she was found to be a nor- 
mal tensive, afebrile elderly woman in good health. 
Weight was 143 pounds, chest was clear to auscultation 
and percussion, and abdomen was nondistended and 
nontender. Pelvic examination revealed a moderate 
cystocele and severe rectocele with perineal breakdown. 
Uterine descensus to within 2 cm of the introitus was 
noted when the patient performed the Valsalva ma- 
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neuver in the supine position. However, no enterocele 
was discernible. The uterus was normal in shape, size, 
and consistency and was freely mobile. Adnexa were 
normally tender without palpable masses. The diag- 
nosis of symptomatic pelvic prolapse was made, and a 
preoperative workup was begun. The patient's chest x- 
ray findings were within normal limits without scarring 
or were consistent with granulomatous disease. He- 
matocrit value was 39%; white blood cell count was 
10,000/ml with a normal differential and no eosinophils 
present. SMA 12 panel and prothrombin panel eval- 
uations were within normal limits. 

The patient was taken to the operating theater for a 
vaginal hysterectomy and anterior and posterior col- 
porrhaphy. Examination under anesthesia confirmed 
the preoperative findings of pelvic prolapse. Upon en- 
try into the posterior cul-de-sac 175 ml of milky serous 
fluid extruded from the defect and was sent for cyto- 
logic evaluation. Digital examination of the cul-de-sac 
showed multiple, raised, 0.5 by 0.5 cm peritoneal im- 
plants that covered the adhesion-free right adnexa. 
The left adnexa was similarly covered as well as mark- 
edly adherent to the lateral pelvic side wall and was 
covered with thick adhesions. No masses were noted. 

A frozen-section biopsy of a 3 by 2 cm strip of cul- 
de-sac peritoneum showed granulomatous disease, con- 
sistent with tuberculosis. The colpotomy defect was 
closed with a single layer of No. 0 chromic suture and 
the procedure terminated. 

A postoperative purified protein derivative skin test 
was positive (5 by 3 cm at 24 hours). Peritoneal fluid 
was negative for acid-fast bacilli, and the final section 
of the pathology specimen confirmed the presence of 
casseous granulomatous disease, consistent with the di- 
agnosis of tuberculosis. Postoperatively the patient 
stated that her symptoms of vaginal fullness had sig- 
nificantly decreased, but she continued to complain of 
constipation requiring splinting for successful defeca- 
tion. Cultures of the granulomata were positive for My- 
cobacterium tuberculosis, which is sensitive to isonia- 
zid and rifampicin. After the patient completes her 
6-month preoperative treatment with these drugs, 
she will undergo total vaginal hysterectomy and an- 
terior-posterior colporrhaphy with layered perineal 
repair. 
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Comment 


Nichols and Randall’ state that genital prolapse may 
result when normal pelvic supports are subjected to 
chronic increases in intra-abdominal pressure or when 
defective genital support (either congenital or ac- 
quired) is subjected to even normal intra-abdominal 
pressure. In this patient the prolapse was of combined 
origin, with both a structural abnormality (probably 
secondary to birth trauma) and an increased intra-ab- 
dominal pressure (related to her ascites secondary to 
peritoneal inflammation). 

Since this patient lacked the classic symptoms of gen- 
ital tuberculosis, the disease was an unexpected finding. 
Yet it is important to note that a negative x-ray finding 
cannot rule out the possibility of genital tuberculosis. 
The majority of the pulmonary lesions are arrested and 


Genital tuberculosis 


not evident on x-ray film. Indeed, the most common 
radiographic abnormalities in patients with genital tu- 
berculosis are found on hysterosalpingography.” 

This case illustrates that any process that increases 
intra-abdominal pressure (i.e., intra-abdominal masses, 
chronic cough, ascites, which may be malignant, infec- 
tious, or secondary to hepatic disease) may worsen the 
symptoms accompanying genital prolapse. The symp- 
toms of genital prolapse may be relieved if damage to 
the supporting ligaments and pelvic diaphragm has not 
become irreversible. 
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Use of ultrasound in antenatal diagnosis of large—for— 
gestational age infants in diabetic gravid patients 


Luis A. Bracero, M.D., Laxmi V. Baxi, M.D., Henry R. Rey, M.S., and 


Ming-Neng Yeh, M.D. 
New York, New York 


Near-term ultrasonograms of 44 diabetic gravid patients and 47 nondiabetic gravid patients were 
ret-ospectively analyzed. The mean values of abdominal diameter to femur length ratios and abdominal 
diameter to biparietal diameter ratios in diabetic gravid patients with large—for—gestational age fetuses 
were significantly different from those values in diabetic patients with appropriate—for—gestational age 
fetuses and in nondiabetic patients. Glycosylated hemoglobin values were above 7.4% (mean + 2 SD) in 
79% of diabetic patients with large—for—gestational age infants and abdominal diameter to femur length 
ratio exceeding 1.385. Glycosylated hemoglobin values were <7.4% in 69% of diabetic gravid patients 
with appropriate—for—gestational age fetuses and abdominal diameter to femur length ratio less than 1.385. 
These findings suggest that large—for~gestational age infants have a different growth characteristic with a 
disproportionate enlargement of the abdomen. This possibly results from a long period of elevated levels 
of maternal plasma glucose (as shown by elevated values of glycosylated hemoglobin). (AM J OBSTET 


GvNECOL 1985;152:43-7.) 


Key words: Diabetes, pregnancy, fetal growth, ultrasonogram 


The diagnosis of a large—for—gestational age (LGA) 
fetus is an important and at times a difficult clinical 
task. Numerous investigators? have attempted with 
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varying success to correlate intrauterine fetal measure- 
ments and birth weights. Exposure to elevated maternal 
levels of blood glucose and, subsequently, fetal levels 
of insulin is known to result in accelerated fetal growth 
in diabetic gravid patients.*? In a series by O'Shaugh- 
nessy et al. approximately 50% of the diabetic preg- 
nancies resulted in LGA infants. These infants have a 
higher neonatal morbidity and mortality rate than that 
of appropriate—for—gestational age (AGA) infants, as a 
result of stress and trauma incurred during parturition. 

High values of glycosylated hemoglobin (HbA,) have 
been associated with poor control of levels of blood 


44 Bracero et al. 


Table IA. Demographic characteristics of patients 


Patients with LGA fetuses 


Diabetic Nondtabetic 

(n = 24) (n = 26) 
Parity 1.58 + 1.14 1.19 + 1.3 
Age (yr) 31.92 + 5.87 26.4 + 5.25 
Birth weight (gm) 4171.3 + 446 4165.8 + 254 
Gestational age (wk) 35.3 + 2.55 ' 36.2 + 3.04 


Table IB. Distribution of diabetic patients 
according to White’s classification 


Patients with Patients with 

Classification LGA fetuses AGA fetuses 
A 12 12 
B 8 4 
C 2 3 
DandR. 2 Í 


Total 24 20 


glucose. Determination of glycosylated hemoglobin 
has been proposed as a test for detecting pregnant di- 
abetic patients who are at risk of delivering large in- 
fants.? *. Measurements of femur length, which has 
been used as an alternative parameter for assessing fetal 
growth, appears to be equally as reliable as, or perhaps 
more reliable than, biparietal diameter in the assess- 
ment of gestational age in the third trimester." In the 
present study, we attempted to differentiate the growth 
characteristics of LGA fetuses of diabetic gravid pa- 
tients from those of nondiabetic gravid patients. 


Material and methods 


A retrospective analysis was made of the ultrasono- 
grams of 47 diabetic gravid patients who delivered over 
a period of 2 years (July, 1980, to June, 1982). Avail- 
ability of HbA, values in the third trimester and 
confirmed gestational age were considered to be pre- 
requisites for selection of these patients. Suspected 
macrosomia and confirmation of gestational age or sus- 
pected abnormal presentation were the indications for 
obtaining these ultrasonograms. 

The criteria of Brenner et al." were used to assign 
the growth percentiles of these infants. Infants who 
weighed between the tenth and ninetieth percentiles 
were considered to be AGA, and those with body 
weights above the ninetieth percentile were considered 
to be LGA. | 

Control patients were selected from labor room rec- 
ords and ultrasonogram files. These patients had un- 
dergone ultrasonographic evaluation for a variety of 
indications, such as suspected macrosomia, confirma- 
tion of gestational age prior to elective cesarean section, 
suspected malpresentation, and placental localization. 
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Patients with AGA fetuses 


Diabetic Nondiabetic 
p ' (n = 20) (n = 21) bU 
. NS ; 1.05 + 0.76 1.67 + 1.2 <0.05 
<0.001 26.25 + 4.72 27.81 + 5.72 NS 
NS . 3282.8 + 392 8939.4 + 257 NS 
NS 36.2 + 3.15 36.1 + 2.02 NS 


The selection criteria included confirmed gestational 
age by history, early examination, and neonatal ex- 
amination in some, and normal carbohydrate tolerance. 
Only the patients who nearly matched the diabetic 
group according to age, parity, and gestational age in 
AGA and LGA groups were finally selected as a control 
group for analysis. The demographic characteristics of 
these patients are presented in Tables IA and IB. 

A real-time linear array scanner with a 3.5 MHz fre- 
quency transducer and a velocity set at 1,540 m/sec was 
used to measure the biparietal diameter, abdominal di- 
ameter, and femur length. The biparietal diameter was 
measured at the level of the thalamus, and the abdom- 
inal diameter at the level of the umbilical vein, per- 
pendicular to the fetal spine. The biparietal diameter 
and abdominal diameter measurements were made 
from the outer to the inner edges. The femur length 
consisted of the largest measurement along the bone 
shaft. The ratio of abdominal diameter to femur length 
and that of abdominal diameter to biparietal diameter 
were calculated in all fetuses. The sonograms were ob- 
tained up to 8 weeks prior to delivery, and the mean 
sonogram-to-delivery interval was 20 days. In 7596 of 
diabetic gravid patients and 68% of nondiabetic gravid 
patients, sonograms were obtained within 4 weeks of 
delivery. For the purpose of analysis, the patients were 
divided into four groups: LGA diabetic (group 1), AGA 
diabetic (group 2), LGA nondiabetic (group 3), and 
AGA nondiabetic (group 4). 

The results were analyzed by two-tailed / tests, and 
X^ calculations. The determinations of optimum cutoff 
points for abdominal diameter/femur length and ab- 


dominal diameter/biparietal diameter values which 


provided the best composite with reference to sensitiv- 
ity and specificity were accomplished with the use of 
receiver operating characteristic curves. Values tested 
were from 1.35 to 1.45 for abdominal diameter/femur 
length and 1.0 to 1.1 for abdominal diameter/biparietal 
diameter ratios. HbA, was measured by cation-ex- 
change column chromatography (Isolab, Akron, Ohio). 


Results - 


The mean values of abdominal diameter/femur 
length and abdominal diameter/biparietal diameter ra- 
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Table II. Comparison of. abdominal diameter/ 


femur length ratios (mean + SD) i in diabetic : 
and nondiabetic fetuses. 





Group 2 
AGA diabetic 
(1.35 + 0.06) 


. Group I r4 Group 3 

LGA diabetic’ LGA nondiabetic 

(1.44 + 0.09) (1.37 + 0.09) 
(n = 24) 


(n= 20) p« 0.001 


(n= 26) p«001' 


Group 4 
AGA nondiabetic 


(1.31 + 0.07) (n= 21) p< 0.001 


Statistical test: Two-tailed ¢ test. 


Table III. Comparison of abdominal diameter/ 
biparietal diameter ratios (mean + SD) in 
diabetic and nondiabetic fetuses | 


Group 2 
. AGA diabetic ; 
. (1.05 + 0.06) n-20 p<0.01 
Group 1 Group 3 
LGA diabetic LGA nondiabetic ^ > :- | 
(1.12 + 0.08) (1.07 + 0.07) n=26 p<0:01 
(n = 24) M 
Group 4 
AGA nondiabetic DELL 
(1.02 x 0.06) n-2] p<0.001 
Statistical test: T'wo-tailed t test. 


tios in group | were significantly higher than those in 
groups 2, 3, and 4 (Tables II and III). There were no 
differences between the abdominal diameter/femur 
length or abdominal diameter/biparietal diameter ratio 
values in groups 2, 3, and 4. 

In 19 of 24 fetuses in group 1 and i in four of 20 


fetuses in group 2, the abdominal diameter/femur 


length ratio was above 1.385 (Table IV). Furthermore, 
in only eight nondiabetic patients with LGA fetuses and 


in four nondiabetic gravid patients with AGA fetuses - 


did the abdominal diameter/femur length ratio exceed 
1.385. Also, 20 of 24 fetuses in group 1, as opposed to 
eight of 20 in group 2, 12 of 26 in group 3, and five 
of 21 in group 4, had an abdominal diameter/biparietal 
diameter ratio greater than 1.065 (Table V). By the use 
of abdominal diameter/femur length and abdominal 
diameter/biparietal diameter ratios together, the false 
negative rate was reduced to 8%. 


The disproportionate enlargement of the abdomen 


in the fetuses of group | seems to have resulted from 
an elevated mean level of plasma glucose as depicted 
by elevated levels of HbA, (Table VI). 


- 


Comment. 


Several investigators have used ultrasound to eval- 
uate fetal growth, but few have OE ine ne 
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. . Table IV. Abdominal diameter/femur length 
| ratios: in AGA and vdd reuses of diabetic 
gravid patients | 






Abdominal 





diameterlfemur Group 1 Group 2 

length ratio AGA fetus LGA fetus 
, > 1.385 4. 19 
«1.385 16 ES 
Total 20 24 

Xo 15.31, p < 0.005 

Sensitivity for detection of LGA fetuses 79% 
Specificity for detection of LGA fetuses 80% 
Predictive value of an abnormal ratio 83% 
Predictive value of a normal ratio 76% 


Table V. Abdominal diameter/biparietal 
diameter ratios in AGA and LGA fetuses of 
diabetic gravid patients 







- Abdominal 
diameter/biparietal Group 1 Group 2 
. diameter ratio AGA fetus LGA fetus 














> 1.065 © 8 20 

' «1.065 diz 4 

. Total 20 24 

= - 8. 84, p « 0.005 

ono for detection of LGA fetuses 83% 
Specificity for detection of LGA fetuses 60% 
Predictive value of an abnormal ratio 71% 
Predictive value of a normal ratio 75% 


Table VI. Relationship of glycemic control 
(HbA,) to abdominal diameter/femur length 
ratio in diabetic gravid patients with LGA 
and AGA fetuses 
















; Group 1 Group 2 
Abdominal LGA fetuses AGA fetuses 
diameterlfemur 
>1.385 l 23 
=1.385 2 3 e 11 2] 


(xb = 17.27, p < 0.005. 
*Mean + 2 SD = 27.466. 


of sonographic prediction of fetal outcome in diabetic 
pregnancies. Elliot et al."* performed a retrospective 
analysis of diabetic gravid patients who underwent ul- 
trasound assessment within 3 weeks of delivery. Those 
authors, in an effort to predict fetal macrosomia, de- 
veloped a macrosornic index by subtracting the bipari- 
etal diameter from the chest diameter. Eighty-seven 
percent of the infants who weighed more than 4,000 
gm had a macrosomic index of 1.4 cm or greater. How- 
ever, only 61% of the fetuses screened as positive by a 
macrosomic index of 1.4 cm or more were truly macro- 


46 Bracero et al. 


somic, thus giving the index a low predictive value. 
Ogatta et al.“ demonstrated that all diabetic gravid 
patients with fetal abdominal circumference growth 
greater than 2 SD delivered infants larger than those 
with normal abdominal circumference growth. The 
present study suggests that the LGA fetuses of diabetic 
gravid patients seem to have disproportionate accel- 
erated abdominal growth when compared to LGA and 
AGA fetuses of nondiabetic gravid patients and AGA 
fetuses of diabetic gravid patients, as demonstrated by 
higher mean ultrasonic abdominal diameter/femur 
length and abdominal diameter/biparietal diameter ra- 
tio indices in the third trimester. Furthermore, an ab- 
dominal diameter/femur length ratio greater than 
1.385 and an abdominal diameter/biparietal diameter 
ratio greater than 1.065 have high predictive value for 
detecting fetuses of diabetic gravid patients destined to 
develop macrosomia. On the other hand, these ratios 
cannot differentiate genetically predisposed LGA fe- 
tuses from AGA fetuses. 

Five LGA fetuses of diabetic mothers in the present 
study had abdominal diameter/femur length ratios of 
less than 1.385. In three of these five fetuses, the son- 
ogram-to-delivery intervals exceeded 4 weeks, and the 
maternal HbA, values were less than 7.4% at the time 
of sonography. The long sonogram-to-delivery interval 


in the presence of normal HbA, values could explain: 


that, at the time of scanning, these fetuses had not been 
exposed long enough to a hyperglycemic state to cause 
disproportionate overgrowth. However, subsequent to 
these ultrasonograms, two of the three patients had 
elevated levels of HbA,. Of the other two patients with 
short sonogram-to-delivery intervals, one had normal 
HbA, values throughout pregnancy. This could possi- 
bly indicate a genetic component rather than an ab- 
normal carbohydrate metabolism leading to excessive 
fetal growth. Only one patient had an abdominal di- 
ameter/femur length ratio less than 1.385 despite an 
elevated HbA, value (9.696) and short sonogram-to- 
delivery interval. In four AGA fetuses of diabetic moth- 
ers, the abdominal diameter/femur length ratio was 
equal to or greater than 1.385. The sonogram-to-de- 
hvery interval was less than 4 weeks in all these patients; 
and the HbA, values were also normal in three of them. 
These false positive results could be either biologic de- 
viations or technical errors. Four LGA fetuses of dia- 
betic mothers had an abdominal diameter/biparietal di- 
ameter ratio equal to or less than 1.065. Three of the 
four also had false negative abdominal diameter/ 
femur length ratios. Eight AGA fetuses of diabetic 
mothers had abdominal diameter/biparietal diameter 
ratios greater than 1.065. All patients had short son- 
ogram-to-delivery intervals, and four had false positive 
abdominal diameter/femur length ratios. Maternal 
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HbA, values were elevated in two cases. The higher 
number of false positive abdominal diameter/biparietal 
diameter ratios than abdominal diameter/femur length 
ratios could have been due to compression of the fetal 
head in deeply engaged vertex or breech presentations. 
The abdominal diameter/femur length ratio of 1.385 
appears to have a better discriminating value than the 
abdominal diameter/biparietal diameter ratio of 1.065 
for selecting LGA fetuses of diabetic gravid patients. 
Both ratios have similar sensitivities, but the abdominal 
diameter/femur length ratio has a higher specificity and 
predictive value. 

Since the salient feature in LGA fetuses of diabetic 
gravid patients is accelerated abdominal growth, serial 
measurements of the fetal abdomen should predict 
LGA infants, as proposed by Ogatta et al.'* Reliance on 
serial abdominal measurements alone requires exact 
knowledge of gestational age, and a large proportion 
of our patient population has uncertain dates. Usage 
of ratios thus could enable detection of accelerated ab- 
dominal growth in patients with uncertain dates. Had- 
lock etal. have shown that a ratio of femur length 
and abdominal circumference is independent of ges- 
tational age and have recommended it for fetal assess- 
ment in patients with uncertain dates who are at risk 
for intrauterine growth retardation. In the present 
study, we used the single measurement of abdominal 
diameter instead of using abdominal circumference 
measured by planimetry or formula with the use of two 
diameters 


(d, + d,) x 1.57." 


This was carried out because the single measurement 
of abdominal diameter was included in most standard 
sonographic evaluations. Ultrasonic measurement of 
abdominal diameter/femur length and abdominal di- 
ameter/biparietal diameter ratios seems to be a valuable 
adjunct in the prediction of LGA infants in diabetic 
gravid patients. Furthermore, with the use of these ra- 
tios it was possible to differentiate the growth charac- 
teristics of LGA infants of diabetic mothers from those 
of LGA infants of nondiabetic mothers. 
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A comparison of sonographic estimation of fetal weight and 
obstetrically determined gestational age in the prediction of 
neonatal outcome for the very low—birth weight fetus 


Frank A. Chervenak, M.D., Gertrud S. Berkowitz, Ph.D., John Thornton, Ph.D., 
Connie Kreiss, M.D., Sharon Youcha, M.D., Richard A. Ehrenkranz, M.D., 


John C. Hobbins, M.D., and Richard L. Berkowitz, M.D. 


New York, New York 


A comparison of sonographic estimation of fetal weight and obstetrically determined gestational age in the 
prediction of neonatal outcome for the very low—birth weight fetus was conducted in a study population of 
122 fetuses. With stepwise logistic regression, obstetric gestational age was found to be the best predictor 
of neonatal death, while sonographic estimated fetal weight did not add significantly to this prediction. 
However, both variables were important in the prediction of adverse neonatal outcome (neonatal death 
together with major neonatal complications of prematurity). (Am J OgsrET GYNECOL 1985;152:47-50.) 


Key words: Very low—birth weight, sonogram, gestational age 


The antenatal identification of the infant too small 
to benefit from maximal obstetric care continues to 
challenge the obstetric profession.'? This clinical chal- 
lenge is currently addressed by two methods used to 
predict outcome in the very low—birth weight fetus: 
obstetric gestational age assessment and antenata] es- 
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timation of fetal weight." Obstetric gestational age as- 
sessment is the more widely used method and is best 
determined by the use of sonographically determined 
fetal biometry (biparietal diameter and femur length 
in conjunction with clinical assessment of gestational 
age). 

The clinical estimation of fetal weight without sono- 
graphic corroboration is often markedly inaccurate.” ’ 
However, recently it has been shown by several inves- 
tigators that sonographic estimation of fetal weight is 
possible, with a standard deviation of «1075. Al- 
though sonographically determined estimated fetal 
weight has been used clinically to predict neonatal out- 
come for the very low—birth weight fetus, its predictive 
value relative to gestational age has not been examined. 
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Table I. Neonatal death and adverse neonatal 
outcome as a function of estimated fetal weight 









Adverse 
neonatal 
Estimated outcome 


fetal weight 
(gm) 


501-600 7 
601-800 16 
801-1000 26 
1001-1200 25 
1201-1400 28 
1401-1500 20 


Total 122 
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The purpose of this article is to compare the ability of 

obstetric gestational age assessment and sonographic 

estimation of fetal weight to predict neonatal death and 

adverse neonatal outcome in the very low—birth weight 
fetus. 


Material and methods 


During the 5-year period from September 1, 1978, 
to September 1, 1983, 127 singleton live fetuses had 
sonographic estimations of fetal weight between 500 
and 1500 gm at Yale-New Haven Medical Center and 
were delivered «3 days after the sonographic exami- 
nation. The sonographic estimations of fetal weight 
were determined by the formula devised by Shepard 
et al.? Four cases in which severe anomalies (hydrops 
fetalis in three and renal agenesis. in one) were iden- 


tified at the time of the sonographic examination and . 


one case in which neonatal follow-up information was 
not available were excluded, leaving a total study pop- 
ulation of 122. Four cases of anomalies identified only 
after birth were not excluded from the study popula- 
tion. There were no stillbirths in this series. 

Obstetric gestational age was determined by men- 
strual history and sonographic assessment of gesta- 
tional age based on measurements of either biparietal 
diameter, femur length, or both. If gestational age as 
determined by last menstrual period and sonographic 
assessment of gestational age differed by .<2 weeks, 
gestational age was based on the last menstrual period. 
If the discrepancy was >2 weeks or if the last menstrual 
period was unreliable (11 cases), gestational age was 
based entirely on sonographic assessment. 

Neonatal gestational age was assessed according to 
the method of Ballard et al.,'? but this assessment was 
not done in eight cases. Birth weight was measured in 


grams. A neonatal death was defined as a death that | 


occurred x28 days after birth. An adverse neonatal 
outcome was considered to be a neonatal death or the 
presence of intraventricular hemorrhage documented 
by computed axial tomography or ultrasonography, 
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Table II. Neonatal death and adverse neonatal 
outcome as a function of obstetric gestational age 









Adverse 





neonatal — 
Obstetric outcome’ - 
gestational 
age (wk) 
23-24 9 7 71.7 9 100 
25-26 26 12 46.1 25 96.1 
27-28 22 5 22.7 18 81.8 
29-30 30 3 10 10 33.3 
31-32 28 2. 7.1 9 32.1 
33-34 6 0 0 ] 16.7 
35-36 I 0 0 i 100 
Total 122 29 23.8 73 59.8 


prolonged ventilation or supplemental oxygen admin- 
istration (230 days), retrolental fibroplasia, or necro- 
tizing enterocolitis. 

Stepwise logistic regression (Biomedical Data Pack- 
age program LR) was used to evaluate the predictive 
ability of estimated fetal weight versus obstetric gesta- 
tional age. The analysis was first performed with neo- 
natal death used as the outcome variable and then re- 
peated with adverse neonatal outcome used as the out- 
come variable. For a predictive variable to enter this 
logistic regression model, its association with the out- 
come variable had to be significant at least at p < 0.10. 

Subsequently additional stepwise logistic regressions 
were performed to evaluate if other variables (maternal 


age, sex of infant, race, medical complication of preg- 


nancy, obstetric complication other than prematurity, 
antenatal suspicion of intrauterine growth retardation 
based on sonographic parameters, suspicion of fetal 
distress based on bioelectric or biochemical parameters, 
place where sonography was performed [perinatal ul- 
trasound unit versus labor and delivery suite], fetal pre- 
sentation, delivery method, anomalies diagnosed after 
birth, and intrauterine growth retardation diagnosed 
after birth?) would add significantly to the predictive 
abilities of the aforementioned models. In addition, 
these analyses were repeated with the four postnatally 
diagnosed anomalies excluded. 


Results 


In the study population, the mean estimated fetal 
weight was 1077 gm with an SD of 282 gm, while the 
mean birth weight was 1144 gm with an SD of 321 gm. 
The correlation coefficient for the relationship between 
estimated fetal weight and birth weight was 0.83. The 
mean obstetric gestational age was 28.7 weeks with an 
SD of 2.7 weeks, while the mean neonatal gestational 
age was 30.3 weeks with an SD of 2.4 weeks. The cor- 
relation coefficient for the relationship between ob- 


stetric gestational age and neonatal gestational age was 
0.66. 
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Table III. Stepwise logistic regression analysis comparing obstetric gestational age and estimated fetal 
weight in prediction of neonatal death and adverse neonatal outcome 


Regression 
Outcome parameter Predictive parameter coefficient SE Z test Goodness-of fit test 


Neonatal death Obstetric gestational — 0.47000 
age (wk) 
Estimated fetal — 0.00166* 
weight (gm) 
Adverse neonatal Obstetric gestational — 0.33000 
outcome age (wk) 
Estimated fetal — 0.00466 
weight (gm) 


0.10400 — 4.592 
0.00144* i ES i 6n l x = 3.08; 6 degrees of freedom 
p> 0.10 p = 0.80 
0.12800 9.58 
0.00127 > a i x’ = 2.52; 7 degrees of freedom 
p = 0.0003 poco 


*Because p > 0.10, estimated fetal weight did not enter in the stepwise logistic regression. Results shown are those obtained 


when the variable estimated fetal weight was forced into the model. 


There were 57 (46.7%) male infants and 65 (53.3%) 
female infants. Sixty-nine (56.696) of the patients were 
white and 53 (43.496) were nonwhite. Medical compli- 


cations occurred in 23 (18.9%) of the cases and obstetric : 


complications other than prematurity occurred in 74 
(60.795). Fetal distress was suspected in 33 (27.096) of 
the cases and fetal intrauterine growth retardation in 
31 (25.4%). In 30 (24.6%) of the cases, the sonograms 
were obtained in the perinatal ultrasound unit and in 
92 (75.496), the sonograms were obtained in the labor 


and delivery suite. There were 51 (41.8%) spontaneous: 


vaginal deliveries, 14 (11.5%) low-forceps deliveries, 
two (1.6%) midforceps deliveries, and 55 (45.1%) ce- 
sarean sections. Four (3.2%) anomalies were diagnosed 


after birth and intrauterine growth retardation was 


found after birth in 42 (33.996) cases. 

Neonatal death occurred in 29 (23.896) infants. Of 
the survivors, 24 (25.8%) had intraventricular hemor- 
rhage, 16 (17.2%) had retrolental fibroplasia, six (6.5%) 
had necrotizing enterocolitis, and 17 (18.3%) required 
prolonged ventilation and/or oxygen administration. 
In the total study population, 73 (59.8%) had an ad- 
verse neonatal outcome. Tables I and II describe the 
frequency of neonatal death and adverse neonatal out- 
come as functions of estimated fetal weight (Table I) 
and obstetric gestational age (Table II). 

When obstetric gestational age and sonographically 
determined estimated fetal weight were evaluated in- 
dividually, each was found to be a highly significant 
predictor of both neonatal death and neonatal adverse 
outcome (p < 0.0001). 

The results of stepwise logistic regression analysis 
comparing obstetric gestational age and estimated 
weight in the prediction of neonatal death and adverse 
outcome are summarized in Table III. In comparing 
the ability of estimated fetal weight and obstetric ges- 
tational age to predict neonatal death, obstetric gesta- 
tional age entered the model (p « 0.0001) while esti- 
mated fetal weight did not (p > 0. 10). However, in the 
antenatal prediction of an adverse neonatal outcome, 


both estimated fetal weight and obstetric gestational age 
were significant (p = 0.0003 and p = 0.01, respec- 
tively). As evidenced by the x’ goodness-of-fit test, both 
models fit the data adequately (p > 0.10). 

When the other potential predictors were included 
in the analysis, none were found to enter either model. 
When the comparisons were repeated with the exclu- 
sion of postnatally diagnosed anomalies, the results re- 
mained unchanged. 


Comment 


When the obstetric gestational age and estimated fe- 
tal weight variables were tested individually, each was 
found to be a highly significant predictor of neonatal 
outcome. However, the more important clinical issue is 
the comparison of the predictive abilities of gestational 
age and weight variables. Stepwise logistic regression is 
a useful statistical method for such analysis. In this 
method, the most predictive variable enters the model 
first and other variables enter only if they provide a 
significant additional contribution to the prediction of 
the particular outcome. When neonatal death was used 
as the outcome variable, our results indicated that ob- 
stetric gestational age was the best predictor of outcome 
and sonographic estimation of fetal weight was of no 
additional predictive value. 

However, we decided that neonatal death was too 
restrictive a variable when the outcome for the very 
low—birth weight infants was analyzed. Therefore ad- 
verse neonatal outcome was also examined as an out- 
come variable in which not only neonatal death but also 
the major complications of prematurity were included. 
However, it should be remembered that an adverse 
neonatal outcome does not necessarily predict an ad- 
verse outcome in later life. Both obstetric gestational 
age and estimated fetal weight added significantly to 
the prediction of adverse neonatal outcome. 

Analysis was also performed to assess the predictive 
abilities of selected sociodemographic and medicoob- 
stetric variables in addition to the measures of gesta- 
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tional age and growth. The fact that no other variable 
entered the models demonstrates that gestational age 
and weight variables were the important predictors of 
neonatal outcome in our data set. It is possible that in 
a larger study population some of the additional vari- 
ables (for instance, fetal distress) would be important 
additional predictors of neonatal outcome. 

Ín conclusion, the results of our study suggest that 
estimated fetal weight and obstetric gestational age are 
the most valuable predictors of neonatal outcome in 
the very low—birth weight fetus. Results of recent stud- 
ies have suggested that birth weight is superior to ges- 
tational age assessment as a predictor of neonatal 
death.’ © Inaccuracies inherent in sonographically es- 
timated weight determination may explain why our re- 
sults do not support this conclusion. However, our find- 
ings do indicate that estimated fetal weight is a valuable 
predictor of adverse neonatal outcome when used both 
alone and in conjunction with obstetric gestational age. 


Unfortunately, because our relatively small study group | 


may not have been representative of the general pop- 
ulation, it was not possible to generate clinically useful 
nomograms to predict outcome based on antenatal ges- 
tational age assessment and sonographic estimated fetal 
weight, as are currently available for neonatal gesta- 
tional age and birth weight.'* 
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— Mma three-month study of 70 wonten 1 
OGEN 1.25 proved extremely effective in — 
 rélieving hot flushes. 87.2% of those women 
"often" experiencing bot flusbes reported a 
- decrease in frequency and eret 


"Frequency of bot flushes reported before | 
and after three months treatment with | 
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OGEN .625 


( estropipate 0.75 mg, calculated as 
sodium estrone sulfate 0.625 mg) 


OGEN 1.25 


( estropipate 1.5 mg, calculated as 
sodium estrone sulfate 1.25 mg) 


OGEN 2.5 


(estropipate 3 mg, calculated as 
sodium estrone sulfate 2.5 mg) 


OGEN 5 


(estropipate 6 mg, calculated as 
sodium estrone sulfate 5 mg) 








E£STROPIPATE TABLETS, USP 
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c. < ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
| RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 

. risk af endometrial cancer in postmenopausal women exposed to ex- 

| ogenous estrogens for prolonged periods.’ ^ This risk was indepen- 

. | dent of the other known risk factors for endometrial cancer, These 

-. j| studies are further supported by the finding that incidence rates of 

` endometrial cancer have increased sharply since 1969 in eight dit- 

ferent areas of the United States with population-based cancer 

reporting systems, an increase which may be related to the rapidly 
expanding use of estrogens during the last decade.* 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers. The risk appears to depend on both duration of treat- 
ment? and on estrogen dose.? in view of these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication 
should be discontinued as soon as possible. When prolonged treat- 

| ment is medically indicated, the patient should be reassessed on at 
least: a semiannual basis to determine the need for continued therapy. 
ough the evidence must be considered preliminary, one study 

lic administration of low doses of estrogen may 

than: continuous administration; ? it therefore appears 





: nie: | surveillance of ali women taking estrogens is impor- 
BH cases: of undiagnosed persistent or recurring abnormal 
geding, ee diagnostic measures should be underta- 


is no evidence at present that “natural” estrogens are more 
vazardous than: “synthetic” estrogens at equiestrogenic doses. 


SHOULD NOT BE USED DURING PREGNANCY. 
rding to some investigators, the use of female sex hormones. 
rogens and progestagens, during early pregnancy may se- 
fiiy damage the offspring. Studies have reported that females ex- 
dn atero to diethylstilbestrol, a non-steroidal estrogen, have an 
— J ineteaged risk of developing in later fife a form of vaginal or cervical 
] cancer that is ordinarily extremely rare. In one of these studies, 
‘this risk was estimated as not greater than 4 per 1000 exposures." 
Furthermore, there are reports that a high percentage of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi- 
nal adenosis,* 7 epithelial changes of the vagina and cervix. Al- 
though these reported changes are histologically benign, the inves- 
Hi peces have not determined whether they are precursors of adeno- 


al reports suggest an association between intrauterine expo- 

female sex hormones and congenital anomalies in the offspr- 

hiding heart defects and limb reduction defects.!?"!* One 

estimated a.4.7 fold increased risk of limb re- 

infants exposed in atero to sex hormones {oral 

ives, hormone withdrawal tests for pregnancy, or attempt- 

ament. i threatened abortion). Some of these exposures 

9 very short end involved only a few days of treatment. The data 
- b suggest that the risk of limb reduction defects in exposed fetuses is 

"Somewhat less than 1 per 1000. 

7. dethe past, female sex hormones have been used during prenan- 
cy in an attempt to treat threatened or habitual abortion. ÜGEN has 
not been studied for these uses, and therefore should not be used 
Fits pregnancy. There is no evidence from well controlled studies 

er orl are effective for these uses. 
festropipate tablets) is used during pregnancy. or if the 
Es becomes pregnant while taking this drug, she should be ap- 
prised of the potential risks to the fetus, and the question of continu- 
ation of the pregnancy should be addressed. 


INDICATIONS 
OGEN lestropipate tablets) is indicated for the treatment of estrogen defi- 
ciency ‘associated with: 

. 4. Maderate to severe vasomotor symptams of menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depres- 
sion: which might occur during menopause, and they should not be used to 

treat these conditions.) 
2. Atraphic vaginitis, 
UE Kraerosis vulvae. 
4, Female hypogonadism, 
ss a castration. 








should not be used in women with any of the following conditions: 
Known or suspected cancer of the breast. 
2. Known or suspected estrogen-dependent neoplasia. 
-$ Known ar suspected pragnancy (See Boxed Warning). 

'. 4, Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic 
disorders associated with previous estrogen use. 


WARNINGS l 
Induction of malignant neoplasms. Long-term continuous administra- 
tion of natural and synthetic estrogens in certain animal species has been 
Hd by some investigators to increase the frequency of carcinomas of 
breast, cervix, vagina, and liver. There is now evidence that estrogens 
e risk af carcinoma of the endometrium in humans. (See Boxed 










Hesent time there is no satisfactory evidence that estrogens 
we pe postmenopausal women increase the risk of cancer of the 
breast}? although a recent long-term followup of a single physician's prac- 
tice has raised this possibility!" Therefore, caution should be exercised 
when administering estrogens to women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal 
esos Careful breast examinations should be performed periodical- 





2. Gall bladder disease. A recent study has reported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women re- 
ceiving postmenopausal estrogens,'" similar to the 2-fold increase pre- 
viously noted in users of oral contraceptives.!®-2? in the case of oral con- 
traceptives, the increased risk appeared after two years of use. 7 

3. Effects similar to those caused by estrogen-progestogen oral con- 
traceptives, There are several serious adverse effects of oral contracep- 
tives, most of which have not, up to now, been documented as conse- 
quences of postmenopausal estrogen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women. it would 
be expected that the larger doses of estrogen used to treat postpartum 
breast engorgement would be more likely to result in these adverse ef- 
fects, and, in fact, it has been shown that there is an increased risk of 
thrombosis in women receiving estrogens for postpartum breast engorge- 
ment. 36,21 

a. Thromboembolic disease. tt is now weil established that users of 
oral contraceptives have an increased risk of various thromboembolic and 
thrombotic vascular diseases, such as thrombophlebitis, pulmonary embo- 
lism, stroke, and myocardial infarction.???9 Cases of retinal thrombosis. 
mesenteric thrombosis, and optic neuritis have been reported in oral con- 
fraceptive users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug. 7*5! An increased risk af 
post-surgery thromboembolic complications has aiso been reported in 
users of oral contraceptives. 7??? ff feasibie, estrogen should be disconti- 
nued at least 4 weeks before surgery of the type associated with an in- 
creased risk of thromboembolism; it should aiso he discontinued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found!?-?^ this does not 
rule out the possibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore 
estrogens should not be used in persons with active thrombophiebitis or 
thromboembolic disorders, and they should not be used in persons with a 
history of such disorders in association with estrogen use. They should be 
used with caution in patients with cerebral vascular or coronary artery dis- 
ease and only for those in whom estrogens are clearly needed. 

Large doses of estrogen (5 mg conjugated estrogens per day}, compara- 
bie to those used to treat cancer of the prostate and breast, have been 
shown in a large prospective clinical trial in men?* to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. 
When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associat- 
ed with the use of oral contraceptives.°*** Although benign, and rare, 
these may rupture and cause death through intraabdominal hemorrhage. 
Such lesions have not yet been reported in association with other estrogen 
or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic 
shock. Hepatocellular carcinoma has aiso been reported in women taking 
estrogen-containing oral contraceptives.?? The relationship of this 
malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. increased blood pressure is not uncommon 
in women using oral contraceptives. There is now a report that this may 
occur with use of estrogens in the menopause?* and blood pressure shouid 
be monitored with estrogen use, especially if high doses are used, 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason, diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercalcemia. Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and bane metastases. 


PRECAUTIONS 
A. General Precautions. 

t. A complete medical and family history should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year 
without another physical examination being performed. 

2. Fluid retention — Estrogens may cause some degree of fluid reten- 
tion. Therefore, patients with conditions such as epilepsy, migraine, and 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation. 

3. Certain patients may develop undesirable manifestations of exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing. mastadynia, etc. 

4. Oral contraceptives appear to be associated with an increased inci- 
dence of mental depression."? Although it is not clear whether this is due 
to the estrogenic or progestogenic component of the contraceptive, pæ 
tients with a history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estro- 
gen use. 

&. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estrogen-containing 
oral contraceptive therapy. If jaundice develops in any patient receiving 
estrogen, the medication should be discontinued while the cause is inves- 
tigated. 

8. Estregens may be poorly metabolized in patients with impaired liver 
function and they should be administered with caution in such patients. 

8, Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bane 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because of the effects of estrogens on spiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11. Certain endocrine and liver function tests may be affected by 
esirngen-containing oral contraceptives. The following similar changes 
may be expected with larger doses of estrogen. 

a. Increased sulfobromophthalein retention. 

b. increased prothrombin and factors VII, Vill, IX. and X; decreased an- 
tithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TRG) leading to increased cir- 
culating total thyroid hormone, as measured by PBI, T4 by column, or T4 
by radicimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG: free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

€. Decreased pregnanedio! excretion. 

f. Reduced response to metyrapone test. 

g- Reduced serum folate concentration. 

h. increased serum triglyceride and phospholipid concentration. 

B. information for the Patient. See text of Patient Package insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN {estropipate tablets) cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 




































































D. Nursing Mothers. ‘Estrogens have been reported to be excreted 
human breast milk. 


ADVERSE REACTIONS 
(See Warnings regarding reports of passible induction of 
known effects upon the fetus, increased incidence of gal 
and adverse effects similar to those of oral. contracepth 
thromboembolism.) The following additional adverse reactio 
reported with estrogenic therapy, including ofa! contraceptives: 
Y. Genitourinary system. 
Breakthrough bleeding. spotting, change in menstrual flow. 
enorhea 


Premenstrual-like syndrome. 
Amenarrhea during and after treatment, 
increase in size of uterine fibromyomate, 
Vaginal candidiasis. Dc 
Change in cervical eversion and in degree of cervical aora 
gren like syndrome. 

Breast. 
Me enlargement, secretion. 
3. Gastrointestinal. 
Nausea, vomiting. 
Abdominal cramps, bloating. 
Cholestatic jaundice. 
4, Stn. 
Chiossma or melasma which may persist when. dupi is dise 
Erythema multiforme. l 
Erythema nodosum. 
Hemorrhagic eruption. 
Loss of scalp hair. 
5. Eyes. 
Steepening of comeal curvature. 
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Evaluation of gas-liquid chromatography for the rapid 
diagnosis of amniotic fluid infection: A preliminary report 


Gael P. Wager, M.D., M.P.H., Lori S. Hanley, M.T., Harry F. Farb, M.D., 


and G. Eric Knox, M.D. 
Minneapolis, Minnesota 


Gas-liquid chromatography has been proposed as a possible tool in the rapid diagnosis of amniotic fluid 
infections. The analysis is based on the identification of specific organic acids derived from bacterial 
metabolism when organisms are present within the amniotic fluid. We retrospectively subjected 69 
samples of amniotic fluid which had been obtained by transabdominai amniocentesis to analysis by gas- 
liquid chromatography. Forty-seven samples were derived from patients who either were in premature 
labor or had premature rupture of membranes with associated premature labor. Twenty-two specimens 
which served as a comparison group were obtained from patients who underwent amniocentesis for 
assessment of fetal maturity.. The results obtained from chromatographic analysis are presented, and the 
possible applications of this technique to the clinical situation are discussed. (Am J OBSTET GYNECOL 


| 1985;152:51-6.) 


Key words: Amniotic fluid, gas-liquid chromatography, bacterial infection 


Unrecognized bacterial colonization of the amniotic 


fluid was first proposed as a possible cause of premature: 


labor by Bobitt and Ledger.' Since their report, other 
investigators have demonstrated the presence of bac- 
teria in the amniotic fluid of 2195 to 2696 of patients 
with premature labor** and 35% of patients with pre- 
mature rupture of membranes.’ The identification of 
such infections are important since preterm infants 


born to mothers with amniotic fluid infection are at. 


greater risk of neonatal morbidity and mortality. 
Current trends in obstetric practice have included 
the widespread use of tocolytic agents to arrest pre- 
mature labor in an attempt to prolong intrauterine de- 
velopment. The identification of significant intra-am- 
niotic bacterial colonization would contraindicate such 
efforts to delay delivery.’ Clinical signs and symptoms 
of infection generally represent late findings. Even cul- 
ture results often require 24 to 48 hours, and this delay 
could potentially have adverse effects on the pregnancy 
outcome. To more rapidly identify the presence of sub- 
clinical infections, various tests have been examined, 
such as amniotic fluid leukocyte count* and Gram stain,‘ 
quantitative microbial cultures of amniotic fluid,” 
measurement of C-reactive protein in maternal serum,’ 
and elevations of amniotic fluid lactic dehydrogenase.’ 
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For each of these tests, studies have been reported 
which did not find close correlations with clinical in- 
fections.* >! 

In 1980, Spiegel et al. adapted the use of gas-liquid 
chromatography to the female genital tract for the 
identification of short-chained organic acids which are 
specific metabolites of microorganisms. Gravett et al." 
first applied this technique to the evaluation of amniotic 
fluid for clinical infection. They reported that an ab- 
normal gas-liquid chromatographic pattern that con- 
sisted of acetate, propionate, or butyrate together with 
succinate was 94% sensitive and 95% specific for am- 
niotic fluid infection. To evaluate the usefulness of gas- 
liquid chromatography for the rapid identification of 
amniotic fluid infection in our population, we retro- 
spectively examined samples of amniotic fluid from 47 
women who had been seen in consultation for pre- 
mature labor or premature rupture of membranes with 
associated premature labor. 


Material and methods 


Study population. The study population consisted of 
69 patients who were seen at The Perinatal Center of 
Abbott-Northwestern Hospital, Minneapolis, between 
November, 1982, and July, 1983. Forty-seven of the 
patients, who represented the study cases, presented 
with either premature labor (32) or. premature rupture 
of membranes with associated premature labor (15). 
Fifteen of these patients (32%) manifested signs and 
symptoms of clinical infection at the time the amnio- 
centesis was performed. The diagnosis of clinical in- 
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Table I. Indication for amniocentesis in the 
comparison group 





Fetal hydrops 

Fetal anomalies on ultrasound 

Repeat cesarean section 

Pregnancy-induced hypertension 

Maternal diabetes mellitus 

Suspected intrauterine growth 
retardation 

Positive oxytocin challenge test 

Placenta previa 


no NO NO O9 O9 O3 C5 4 


fection was based on the criteria outlined by Gibbs 
et al.” Amnionitis was diagnosed if the patient had two 
or more of the following: a temperature greater than 
38.0? C, uterine tenderness, foul-smelling amniotic 
fluid, or a peripheral leukocytosis. Other sources of 
infection had been excluded. Comparison samples of 
fluid were obtained from 22 patients who underwent 
amniocentesis to assess fetal pulmonary maturity. None 
.of the patients in the comparison group were in pre- 
mature labor, had rupture of membranes, or mani- 
fested any signs or symptoms of amnionitis. The in- 
dications for amniocentesis in the comparison group 
are listed in Table I. 

Evaluation of amniotic fluid. All samples of amniotic 
fluid were collected by transabdominal amniocentesis 
after informed consent had been obtained from the 
patients. After aspiration, a portion of the fluid was 
transported in a capped syringe for immediate cul- 
turing. In the laboratory, a smear was prepared for 
Gram stain, and fluid was inoculated onto blood agar 
(Columbia-based agar plus 596 defibrinated sheep's 
blood), MacConkey plates, chocolate agar with Isovi- 
talex (Gibco, Madison, WI), and colisiin-naladixic acid 
blood agar for aerobic isolation. Selective media were 
not used for the isolation of group B B-hemolytic strep- 
tococci. Prereduced chopped-meat carbohydrate broth 
(Gibco, Madison, WI) and sheep's blood Columbia- 
based agar were inoculated and maintained in Gas Paks 
to isolate anaerobes. Anaerobes were identified by 
means of techniques described in the Virginia Poly- 
technic Institute Anaerobe Laboratory Manual.“ The re- 
maining amniotic fluid was preserved in a frozen state 
(— 20° C) prior to analysis by gas-liquid chromatogra- 
phy. When thawed, specimens were prepared for gas- 
liquid chromatographic analysis by acidification and 
extraction according to the technique described by 
Spiegel et al.’* A chromatograph equipped with a flame 
ionization detector (5840 A-Hewlett-Packard, Avon- 
dale, PA) was used to analyze the samples. A 2 ul sample 
was injected onto a column packed with SP-1000 (Su- 
pelco, Bellefonte, PA) and helium carrier gas, 20 ml/ 
min. (This varied from the method of Spiegel et al. in 
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that nitrogen was the carrier gas originally described.) 
The height of the peaks was measured and recorded 
in millimeters. 

Statistical analysis. Data were analyzed by Student's 
t test or x° with Yate's correction wherever appropriate. 


Results 


Study population (Table II). Patients with premature 
labor or premature rupture of membranes did not dif- 
fer from patients in the comparison group in regard 
to age, source of third-party payment, or method of 
delivery. However, patients in the study group were 
more likely to be single than either married or divorced 
(P — 0.05), and their gestational age at the time of ain- 
niocentesis was significantly less than that of the com- 
parison group (p « 0.0001). 

Microbiologic findings. Bacteria were isolated from 
the amniotic fluid of nine of 47 (1996) study patients. 
None of the comparison samples of fluid was found to 
contain organisms. At the time of amniocentesis, six of 
the nine patients with positive cultures had signs of 
clinical infection. Anaerobic organisms were recovered 
from only two of the nine samples of fluid (22%). Signs 
and symptoms of clinical infection were present in a 


‘total of 15 patients at the time of amniocentesis. In 


seven of these 15 patients, Gram stain and culture of 
the amniotic fluid were negative, as was the vaginal 
culture for group B B-hemolytic streptococci. Table III 
summarizes laboratory findings in 28 of 47 study pa- 
tients. The other 19 patients manifested no abnormal- 
ities on laboratory examinations. 

Positive Gram stains were found in five cases. All 5 
of these samples of amniotic fluid also yielded organ- 
isms on culture. This finding supports the work of - 
Miller et al.* who found that the Gram stain was highly 
predictive of a positive culture. One of the patients with 
a positive Gram stain and amniotic fluid culture posi- 
tive for Lactobacillus did not have signs or symptoms of 
clinical infection, but she was in premature labor at 
32 weeks’ gestation. A urinary tract infection due to 
Escherichia coli was later identified. After treatment with 
ampicillin, the premature labor remitted and the preg- 
nancy progressed to 38 weeks, at which time the patient 
was delivered of a normal child with no evidence of 
infection. 

Vaginal cultures to identify group B B-hemolytic 
streptococci were obtained on all patients with either 
premature rupture of the membranes or premature 
labor. Group B B-hemolytic streptococci was isolated 
from nine of 47 (1996) of the study patients but from 
none of 1] comparison patients in whom vaginal cul- 
tures were obtained. This difference was not signifi- 
cant, although the number in the comparison group 
was small. In six of these nine, other organisms were 
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Table II. Relationships between the group with premature labor and preniature rupture of membranes 


and the comparison group 


Age, yr (mean) 
Marital status 
Married/divorced 
Single 
Socioeconomic status 
Insured 
Public assistance 
Mean gestational age at amniocentesis (wk) 
Method of delivery* 
Vaginal 
Cesarean mn 





Premature labor and. premature 
rupture of membranes group 


(n = 47) 
26 NS 
22 35 
= 12 p = 0.05 
21 4i 
l 6 NS 
35 31 p < 0.0001 
6 251 
13 19 l NS 


*Three control saeni and seven study patients were re discharged prior to delivery, and information concerning outcome was 


unavailable. All delivered after 37 weeks’ gestation. 


T Forty-four infants were available for follow-up in the case group—37 singletons, two twins, and one triplet. 


isolated from amniotic fluid cultures. It is noteworthy 
that group B B-hemolytic streptococci was not isolated 
from any of the specimens of amniotic fluid. 

Chromatographic profiles. All samples of amniotic 
fluid, whether from the study patients or the compar- 
ison patients, contained lactate. The mean lactate peak 
(€ SD) was 84.7 + 9.7 in the comparison group and 
42.8 + 10.4 (p « 0.01) in the group with premature 
labor or premature rupture of membranes with asso- 
ciated premature labor. Thus, the lactate peak was sig- 
nificantly more likely to be higher in the study patients 
than in the comparison patients. This finding was not 
unexpected, since all patients in the study group were 
in premature labor. During labor, lactate would be ex- 
pected to accumulate in the maternal circulation, thus 
elevating the amniotic fluid lactate. Acetate was the next 
most commonly identified organic acid. Peak heights 
2 ] mm were found in seven of 22 comparison patients 
and in 16 of 47 study patients (p > 0.05, NS). There 
was no significant difference between the heights of the 
acetate peaks in the study group (1.06 + 0.9) and those 
in the comparison group (0.82 + 0.47). Bacteria were 
recovered from six patients in whom acetate was de- 
tected. This finding differs from that of Gravett et al.,' 
who recovered bacteria from all samples of fluid in 
which acetate was detected. 

A succinate peak was present in 12 of the 47 study 
patients and in two of the 22 comparison patients. 
There was no significant difference between the heights 
of the succinate peaks in the study group (0.79 + 0.4) 
and those in the comparison group (0.5). However, only 
in the study group were peak heights greater than trace 
recorded (four patients). The amniotic fluid of the two 
patients in the comparison group that contained trace 
succinate also yielded lactate and acetate. Both samples 


of fluid were obtained from pregnancies in which the 
infant was severely hydropic. Neither patient was in 
premature labor, and organisms were not isolated from 
the fluid of either. The significance of this observation 
is not immediately evident, but the possibility that it is 
directly related to the clinical condition of the fetus 
would not be expected, because of the proposed bac- 
terial origin of these organic acids. 

Organisms were recovered from nine samples of am- 
niotic fluid in this series, and three had acetate and/or 
succinate peaks of =] mm. Of the other six cases in 
which organisms were recovered from amniotic fluid, 
the organism recovered in four would not be expected 
to produce an organic acid (Candida albicans, Lactoba- 
callus). The two patients with Gardnerella vaginalis and 
Bacteroides sp. would be expected to have organic acids 
preserit. We are unable to explain the failure to identify 
peaks other than lactate in these specimens of fluid. 

Peaks of organic acids other than lactate, acetate, or 
succinate were found in eight specimens of amniotic 
fluid, (five study patients and three comparison pa- 
tients). The acids identified were pyruvate, oxalate, and 
caproate. The significance of these peaks is not im- 
mediately evident. They were not reported by Gravett 
et al. Interestingly, pyruvate was found only in the 
group of patients with either premature labor or pre- 
mature rupture of membranes associated with labor. 
The amniotic fluid of two of the four study patients in 
whom pyruvate was present yielded organisms on cul- 
ture. However, positive culture did not correlate with 
the height of the organic acid peak. A fifth specimen 
of fluid contained oxalate. Of the three comparison 
samples of fluid, two contained oxalate, and the third 
had caproate identified in it. 

No specific gas-liquid chromatographic pattern was 
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Table III. Microbiologic and gas-liquid chromatographic profiles in patients with premature labor or 


premature rupture of membranes* 





Vaginal} Clinical 
Culture streptococci infection M icrobiologic findings Lactate Acetate 





Succinate 


N 4+ Streptococcus pneumoniae 
t : A i Candida albicans i TUN 
t t + + Candida albicans 50 Trace 
+ + N + Candida albicans 58 Trace 
+ + N + Pseudomonas aeruginosa |. 67 1.0 1.0 
N + + + Gardnerella vaginalis (broth), 65 

l Bacteroides Sp. 
N N + + 45 Trace 
N N N + 47 Trace 
N N N + 42 1.0 
N N N + 34 4 Trace 
N N N + 44 Trace Trace 
N N N A ^84 . 
N N + + 25 
N N + + 35 1.0 
N N N + i 42 2.0 
N + + N Gardnerella vaginalis (broth), 34 

Bacteroides sp. 

+ + N N 4+ Lactobacillus 32 
N + N N 2+ Staphylococcus epidermidis 43 1.0 
N N N N 51 1.0 1.0 
N N N N 57 Trace Trace 
N N N N 46 1:5 1.5 
N N N N 52 1.5 1.5 
N N N N 46 1.5 Trace 
N N N N 48 Trace Trace 
N N N N 49 Trace. Trace 
N N + N 42 Trace 
N N + N 48 Trace 
N N + N 46 Trace 


Mes Results of the study were negative. 4+ = Results of the study were positive. 
*Twenty-eight of 47 cases are presenten, In the other 19 cases, no microbiologic, laboratory, or elicomto Ea phié abnormalities 


were found. 


 fVaginal cultures were obtained on all patients in premature labor or with PROM to screen for group B-B-hemolytic streptococci. 


identified, which was consistently associated with pre- 
mature labor or premature rupture of membranes with 
associated premature labor. No consistent correlation 
was found between the heights of the organic acid peaks 
and either premature labor, premature rupture of 
membranes, the presence of clinical infection, or pos- 
itive cultures of amniotic fluid. The data obtained did 
not permit a discrete definition of an abnormal gas- 
liquid chromatographic pattern, because of the few 
specimens with measurable acetate or succinate peaks. 


Comment 


It has been estimated that 20% or more of the cases 
of premature labor and PROM may be due to occult 
infection of amniotic fluid.'* The current obstetric 
management favors a conservative approach to these 
clinical situations, with the use of tocolytic agents to 
delay delivery in selected cases. Methods have been 
sought to rapidly identify patients with possible sub- 
clinical infection of amniotic fluid since they could be 
adversely affected by delay of delivery.” Current screen- 


ing- tests for amniotic fluid infection include the pres- 
ence of bacteria on Gram stain,‘ leukocytes in amniotic 
fluid,‘ maternal serum C-reactive protein,’ and elevated 
levels of lactic dehydrogenase.’ For each of these tests, 
studies haye been reported which did not find a cor- 
relation with clinical infection.**" 

In 1982, Gravett et al.?. reported on the use of gas- 
liquid chromatography for predicting the presence of 
amniotic fluid infection. They stated that gas-liquid 
chromatography analysis was “94% sensitive and 95% 
specific for amniotic fluid infection, and correlated with 
the growth of bacteria in amniotic fluid.”"* In their 
study, the presence of either acetate, propionate, or 
butyrate in association with succinate correlated with 
amniotic fluid infection. Their hypothesis is that or- 
ganic acids other than lactate are derived from bacterial 
metabolism when organisms are present within amni- 
otic fluid and thus can serve as a marker for amniotic 
fluid infections. To evaluate the clinical usefulness of 
this technique in our patient population, we undertook 
a preliminary retrospective study of 69 specimens of 
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amniotic fluid, 47 obtained from patients either in pre- 
mature labor or with premature rupture of membranes 
associated with premature labor and 22 derived from 
patients without any signs or symptoms of either pre- 
mature labor or clinical infection. All specimens of fluid 
had been obtained by transabdominal amniocentesis 
prior to the study and were maintained in a frozen state 
(—20° C) until gas-liquid chromatography analysis. 
The results of this study differ from the findings of 
Gravett et al.? Eighteen patients in this study had either 
a positive amniotic fuid culture or manifested signs of 
clinical infection, or both. Only seven of the 18 speci- 
mens of fluid contained organic acid peaks other than 
lactate. In contrast, amniotic fluid from 11 of the other 
51 patients without either clinical infection or positive 
amniotic fluid culture contained organic acids other 
than lactate (p > 0.05, NS). Thus, we were unable 
to demonstrate a statistically significant association be- 
tween the presence of organic acids other than lactate 
and either clinical infection or positive amniotic fluid 
culture in a group of patients who presented with pre- 
mature labor and/or premature rupture of the mem- 
branes. In both studies, lactate peaks were significantly 
higher in study patients than in comparison patients. 
However, predictive values based on the heights of the 
organic acid peaks could not be identified in this study. 
Our differing results cannot be immediately explained. 
Possibly, the composition of organic acids might differ 
among patient populations because of either geography. 
or socioeconomic status. Our patients represent a pri- 
vate practice referral population located in the upper 
Midwest. Only seven of 69 (10%) were receiving med- 
ical assistance. The remainder of the patients had either 
private insurance or were participants in a health main- 
tenance organization. The possibility that long-term 
(up to 10 months) freezing may have affected the gas- 
liquid chromatography results must also be considered. 
Specimens were stored at — 20° C in plastic vials. Acid- 
ification was undertaken after freezing. Very possibly, 
organic acids could either attach to or leach out of the 
plastic vial or otherwise volatilize and be lost in the 
freeze-thaw process. However, the possible effects of 


freezing do not explain why 11 of the 14 specimens of 


amniotic fluid in which succinate was present on anal- 
ysis after freezing were negative for growth when cul- 
tured. All cultures were performed at the time the am- 
niocentesis was done, prior to freezing. A limitation of 
the present study was that cultures were not repeated 
at the time that gas-liquid chromatography was per- 
formed. Furthermore, it is possible that the concentra- 
tion of organisms needed for culture identification was 
too small without special isolation media or enhance- 
ment techniques. Quantitative amniotic fluid culture 
and gas-liquid chromatography analysis are underway 
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in our laboratory to ascertain the threshold concentra- 
tion of organisms needed to consistently yield chro- 
matographic peaks and positive cultures with the use 
of standard isolation techniques. 

The heights of the chromatographic peaks in the 
report by Gravett et al.” were considerably higher than 
those obtained in the present study. This could reflect 
either a difference in study populations or a possible 
effect of freeze-thawing. Their work did not report the 
gestational ages of the study patients and comparison 
patients. However, since they state that there was no 
difference between the two groups, we must assume 
that they were closer to term. The effect that gestational 
age may have on the composition or concentration of 
these factors is unknown. Since these acids are believed 
to be derived from bacterial sources, we assume that 
gestational age does not affect their presence, but this 
has not been investigated. 

The presence of a chromatographic succinate peak 
was highly correlated with infection in the group re- 
ported by Gravett et al.? In the present study, succinate 
was present in two of 22 (996) comparison patients 
and in 10 of 47 (21%) study patients. This obser- 
vation approached but did not reach significance 
(0.5 > p > 0.1). If the four isolates not expected to 
yield succinate are excluded, three of the other five 
isolates manifested succinate peaks. Even though the 
numbers are small, we think that the results are en- 
couraging and warrant further investigation. 

The modern use of tocolytic agents to delay delivery 
in selected cases of premature labor or premature rup- 
ture of membranes necessitates rapid methods for the 
detection of subclinical amniotic fluid infection. A di- 
rect assay of microbial metabolism should be preferable 
to indirect studies which depend on maternal or fetal 
response to the infecting agent(s). Recognizing the ret- 
rospective nature of this study, as well as the technical 
limitations discussed above, we think that this study 
does not disallow the possible application of this tech- 
nique to the rapid evaluation of possible amniotic fluid 


infection in selected cases. The use of gas-liquid chro- 


matography alone for the diagnosis of amniotic fluid 
infection cannot be recommended at this time. How- 
ever, when combined either with currently available 
tests, microbiologic enhancement techniques, the pres- 
ence of inhibitory factors in amniotic fluid, or other 
bacterial metabolic byproducts, this analysis could con- 
tribute to the clinician's ability to more rapidly diagnose 
amniotic fluid infection. We have undertaken, there- 
fore, at our center, a prospective study of the usefulness 
of gas-liquid chromatography for the rapid detection 
of amniotic fluid infection associated with either pre- 
mature labor or premature rupture of membranes with 
associated premature labor. This will help us to more 
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accurately determine the possible use of gas-liquid 
chromatography for identifying amniotic fluid infec- 
tion in our population. 


We wish to thank Dr. Terry Rosborough for his help 
with the statistical analysis, and Dr. Gary Hemple for 
technical assistance. 
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Maternal and fetal B-endorphin release in response to the 


stress of labor and delivery 


George D. Kofinas, M.D., Alexander D. Kofinas, M.D., and Farangis M. Tavakoli, M.D. 


Brooklyn, New York 


In order to clarify the stress effect of labor on maternal and neonatal plasma levels of B-endorphin, we 
measured this peptide in samples taken from 40 pregnant patients and their neonates at the time of normal! 
vaginal delivery (n = 15), and at cesarean section performed either in early labor (n = 13) or prior to 
labor (n = 12). The mean (X SE) maternal plasma concentration of B-endorphin in the vaginal delivery 
group was 40.3 + 5.6 fmol/ml, which was significantly higher than that in their neonates (21.3 + 2.9 fmol/ 
ml). In contrast, maternal levels of B-endorphin inthe cesarean section groups (8.2 + 1.2 and 8.5 + fmol/ 


ml) were significantly lower than those in their neonates (23.3 + 5.6 and 15.6 + 2.8 fmol/ml). 


Concentrations of g-endorphin in mothers delivered vaginally were also significantly higher than those in 
mothers delivered by cesarean section. However, there was no difference in mean cord levels of B- 
endorphin among the three groups. These findings indicate that (1) neither the presence or absence of 
labor affects fetal plasma g-endorphin secretion and (2) the stress of labor and delivery produces a ` 
marked increase in maternal release of B-endorphin. (AM J OBsrET GYNECOL 1985;152:56-9.) 
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B-Endorphin is a 31-residue opioid peptide formed 
by enzymatic cleavage of B-lipotropin, a split product 
from pro-opiomelanocortin, which is also the precur- 
sor of adrenocorticotropin (ACTH).’ All of the above- 
mentioned peptides are localized within the pituitary 
corticotrophs,* and the adenohypophysis is the major 
source of endorphins, particularly B-endorphin, that 
are found in peripheral blood during stress.* Guillemin 
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et al.’ reported that in rats ACTH and p-endorphin 
are concomitantly secreted by the pituitary gland in 
response to acute stress, and hypophysectomy abolishes 
this response. 

Since labor and delivery are considered to be states 
of extreme emotional and physical stress, the pro-opio 
melanocortin derivatives may be involved in the mech- 
anisms of maternal and fetal adaptation to this stressful 
state. Csontos et al? have already shown that maternal 
plasma levels of ACTH and B-endorphin are markedly 
elevated during labor, with the highest concentrations 
immediately after delivery. They also found high um- 
bilical cord plasma levels of B-endorphin, but lower 
than maternal levels. No data have been published on 
the fetal plasma levels of B-endorphin in early labor. 
In an attempt to clarify further the role of B-endorphin, 
we measured this opioid in maternal and umbilical cord 
plasma at the time of vaginal delivery and at cesarean 
section in patients either in early labor or prior to 
labor. 


Material and methods 


The study involved 40 pregnant patients and their 
neonates, divided into three "stress" groups. Stress 
group 1 consisted of 15 mothers and their neonates 
who had an uneventful labor and normal vaginal de- 
livery. Stress group 2 consisted of 13 mothers and their 
neonates who were delivered by cesarean section when 
they were in definite early labor (cervical dilatation «5 
cm). The indications for their surgical delivery were 
previous cesarean section (n — 11) and high breech 
presentation in labor (n — 2). Stress group 3 consisted 
of 12 mothers and their neonates who were delivered 
by elective repeat (n = 9) or primary (n = 3) cesarean 
section in the absence of labor. All mothers in the three 
groups were healthy and had normal antepartum 
courses, except for two who had Class B diabetes and 
one who was chronically hypertensive in group 3. All 
of them were delivered between 35 and 41 weeks’ ges- 
tation. None of the 40 mothers received any medica- 
tion, including analgesics, prior to delivery or induction 
of anesthesia. Eight mothers from group 2 and eight 
from group 3 were delivered under general anesthesia, 
and the rest under epidural anesthesia. 

All neonates in the three groups had 1-minute Apgar 
scores >7, except for two delivered by cesarean section 
(groups 2 and 3), who had scores of 6 and 8 and 6 and 
9, respectively, 

Blood was withdrawn from the mothers in 10 ml 
plastic syringes at 1 minute before the induction of 
anesthesia or at the time of vaginal delivery. Mixed 
umbilical cord blood (5 ml) was collected within 1 min- 
ute after the cord was clamped and cut. All collected 
samples of blood were placed into ice-chilled siliconized 
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Fig. 1. Mean (+SE) concentrations of B-endorphin in mater- 
nal and neonatal plasma in the three different stress groups. 
(«p < 0.001; ««p < 0.01; tp < 0.05). c/s = Cesarean section. 


glass tubes that contained ethylenediaminetetraacetic 
acid and bacitracin. The specimens were centrifuged 
immediately thereafter for 30 minutes at 3,000 rpm at 
4° C, and the supernatant plasma was transferred into 
chilled siliconized glass tubes, immediately frozen, and 
stored at — 75° C until assayed. 

B-Endorphin was extracted from plasma by affinity 
gel extraction method with the use of specific Sepharose 
adsorpton particles and then measured by a highly 
specific radioimmunoassay (B-endorphin radioimmu- 
noassay kit, Immunonuclear Corp., Stillwater, Minne- 
sota). This radioimmunoassay method is based on a 
rabbit antibody with high sensitivity to B-endorphin. 
The antibody to B-endorphin cross-reacts 100% with 
human f-endorphin, (Des-Tyr’) human g-endorphin, 
(2-me-Ala’) B-endorphin, and N-acetyl B-endorphin. 
The antibody demonstrated 5% cross-reactivity with B- 
lipotropin (B-LPH), and no cross-reactivity with a-en- 
dorphin (B-LPH*®”), y-endorphin (B-LPH*"") (D- 
Ala’)- B- endorphin, dynorphin, a-neo-endorphin, leu- 
kine enkephalin, methionine enkephalin, ACTH”, 
ACTH", a-melanocyte~stimulating hormone, prolac- 
tin, follicle-stimulating hormone, luteinizing hormone, 
thyrotropin, vasopressin, and oxytocin. 

Assays were performed in duplicate, and the results 
were averaged. The intra-assay and interassay coeffi- 
cients of variation were 13.7% and 18.1%, respectively. 
Results were evaluated by analysis of variance and two- 
tailed Student's ¢ test and corroborated by nonpara- 
metric procedures. 


Results 
The maternal and cord plasma concentrations of B- 
endorphin at the time of delivery in the three stress 
groups are shown in Fig. 1. 

The mean + SE plasma B-endorphin concentration 
measured at the time of delivery in 15 mothers deliv- 
ered vaginally (stress group 1) was 40.3 + 5.6 fmol/ml, 


which was significantly higher (p < 0.01) than the mean - 


plasma B-endorphin concentration (21.3 + 2.9 fmol/ 
ml) of their neonates. In contrast, the mean plasma 


concentrations of B-endorphin in mothers delivered 


by cesarean section in early labor (stress group 2: 8.2 + 
1.2 fmol/ml), as well as those not in labor (stress group 
3: 8.5 + 1.9 fmol/ml) were significantly lower (p < 


0.05) than those of their neonates (23.3 + 5.6 and - 


.15.6 + 2.8 fmol/ml, respectively). 

Comparison among mean maternal plasma levels of 
B-endorphin indicates that mothers delivered vaginally 
have values significantly higher (p « 0.001) than those 
of mothers delivered by cesarean section, whether in 
early labor or not. However, there was no difference 
in mean cord plasma concentrations of B-endorphin 
among the three groups. 


Comment 


This study was designed to assess maternal and um- 
bilical cord plasma levels of B-endorphin in response 
to gradually increasing levels of stress (no labor, early 
labor, and full labor) and the possible relationship of 
maternal plasma concentration of B-endorphin to um- 
bilical cord plasma level of B-endorphin. Our data in- 
dicate that there is no significant difference in the mean 
levels of umbilical cord plasma B-endorphin among the 
three stress groups. Also, there was no difference in 
the mean levels of B-endorphin in the maternal plasma 
during early labor (stress group 2) as compared to the 
state of no labor (stress group 3). However, there was 
a significant fivefold increase in the maternal plasma 
levels of B-endorphin after full labor (stress group 1). 

A comparison of maternal and cord mean plasma 
levels of B-endorphin in each stress group separately 
revealed that in the no-labor and early labor groups 
the mean cord plasma levels of B-endorphin were sig- 
nificantly higher than the corresponding maternal lev- 
els. This relationship was reversed in stress group 1 
(vaginal delivery), in which we observed maternal 
levels significantly higher than the corresponding cord 
plasma levels of B-endorphin. 

Our results are in agreement with, and extend the 
findings of Csontos et al.,* who reported that maternal 
plasma B-endorphin at the time of vaginal delivery is 
significantly higher than the cord plasma levels of B- 
endorphin. Other investigators*? did not find a differ- 
ence between maternal and cord plasma levels of B- 
endorphin. However, those studies included a relatively 
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small number of subjects, used a mixed population, 
and/or used an endorphin assay that was not very spe- 
cific. 

Interestingly, Wardlaw et al.? reported an inverse cor- 
relation between umbilical cord plasma levels of B-en- 
dorphin and pH and Po,, thus suggesting that the in- 
creased levels of 8-endorphin were the result of fetal 
hypoxia and acidosis. Shaaban et al.’ found significantly 
higher levels of B-endorphin in neonates with fetal dis- 
tress, thus supporting the findings of Wardlaw et al. 
that fetal hypoxia elevates the levels of B-endorphin in 
cord plasma. Our finding that neither the presence or 
absence of labor nor the method of delivery affects fetal 
plasma levels of B-endorphin in the absence of fetal 
distress is in agreement with these findings. 

The lack of correlation between the simultaneously 
measured maternal and cord plasma levels of B-en- 
dorphin in all three stress groups suggests that the ma- 
ternal and fetal secretions of B-endorphin are inde- 
pendently regulated. It is well known that g-endorphin 
is secreted in response to acute stresses, such as pain 
and insulin-induced hypoglycemia, as well as admin- 
istration of Pitressin and metyrapone. The increased 
circulating amounts of B-endorphin after stress are hy- 
pophyseal in origin? The high concentrations of B- 
endorphin in maternal plasma at the time of delivery 
probably provide some degree of analgesia to the 
mother. They may also counteract the effects of the 
high levels of catecholamines on the cardiovascular sys- 
tem. The physiologic role and significance of B-endor- 
phin present in the fetal circulation remains totally un- 
known. The finding that the stress of labor and delivery 
does not affect the fetal B-endorphin system tempts us 
to speculate that either pain is not a stimulus for the 
release of B-endorphin in the fetus, or the fetus does 
not suffer pain during labor. 


We are indebted to Dr. F. I. Reyes for his instructive. 


remarks and critique during the preparation of the 
final manuscript. 
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Methotrexate with citrovorum factor rescue in gestational 


trophoblastic disease 


L. C. Wong, M.B., B.S., Y. bs Choo, M.B., B.S., and H. K. Ma, M.B., B.S. 


Hong Kong 


Thirty-three patients with gestational trophoblastic disease treated with methotrexate alone and 68 similar 
patients treated with methotrexate and citrovorum factor rescue were andlyzed. Both groups showed a 
comparable sustained biochemical remission rate. The group treated with methotrexate and citrovorum 
factor however showed a shorter interval to induction of remission (p « 0.05). Contrary to previous 
reports,* € the methotrexate and citrovorum factor regimen failed to protect thé patients against the 
development of hepatic toxicity, the incidence of hepatic toxicity being significantly higher in the group 
treated with methotrexate and citrovorum factor. (Am J OBsrET GYNECOL 1985;152:59-62.) 


Key words: Methotrexate, citrovorum, gestational trophoblastic disease 


Prior to the introduction of methotrexate, results of 
the treatment of gestational trophoblastic tumors were 
poor.' Li et al.? were the first group to report the drà- 
matic response of gestational trophoblastic tumors to 
methotrexate in 1956. Methotrexate exerts its antineo- 
plastic effect mainly by the inhibition of the enzyme 
dihydrofolate reductase, thus blocking the conversiori 
of dihydrofolic acid to tetrahydrofolic acid (folinic acid) 
and by the inhibition of both purine and thymine syn- 
thesis. The use of calcium leucovorum (folinic acid) 
following the administration of methotrexate allows the 


use of higher doses of methotrexate without additional 


toxicity. * 

Since 1976, methotrexate with citrovorum factor res- 
cue has been used in the Department of Gynaecology, 
University of Hong Kong, in the treatment of gesta- 
tional trophoblastic disease. The present report con- 
cerns our experience in the use of methotrexate with 
folinic acid and methotrexate alone in the treatment of 
gestational trophoblastic disease in Hong Kong. 
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Methods 

Between July, 1972, and July, 1980, all patients with 
low-risk gestational trophoblastic disease treated in the 
Department of Obstetrics and Gynaecology, University 
of Hong Kong, were analyzed. Patients with persistent 
or metastatic gestational trophoblastic disease were di- 
vided into low-, medium-, and high-risk groups ac- 
cording to various risk factors as shown in Table I. T'he 
patient was defined as low risk if the score was «4, 
moderate risk if the score was 4 to 6, and high risk if 
the score was 76. 

All patients were treated on an inpatient basis. The 
criteria for commencing chemotherapy included sta- 
tionary or rising human chorionic gonadotropin (hCG) 
titers or a histologic diagnosis of choriocarcinoma. 
When the hCG titers plateaued, the period of obser- 
vation was 4 weeks before the commencement of che- 
motherapy. . 

Before July, 1976, the treatment consisted of meth- 
otrexate only and 33 patients received such treatment. 
After July, 1976, our treatment for gestational tropho- 
blastic disease was changed from methotrexate alone 
to a methotrexate—folinic acid regimen and 68 patients 
receiving the latter regimen were assessed. T'he general 
characteristics of these two groups of patients are com- 
parable, as shown in Table II. 

Pretreatment evaluation. Pretreatment investiga- 
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Table I. Prognostic score in gestational trophoblastic disease 





Score 
1. Antecedent pregnancy Hydatidiform Nonmolar Term pregnancy E 
mole abortion 

2. Interval in moriths between end «3 3-6 7-12 >12 

of antecedent pregnancy and 

initial therapy* 
3. hCG value at time of initial therapyt <10 10°-104 10*-105 105 
4 Largest tumor (cm)t <2 — 2-5 25 
5. Site of metastases — — Gastrointestinal tract, Brain, liver 

= kidney, spleen 
6. No. of metastases identified — l-4 4-8 >8 
7. Previous chemotherapy$ — — Failed prophylactic Failed therapeutic 
chemotherapy chemotherapy 


*When the antecedent pregnancy cannot be identified, use interval in months from onset of symptoms. 


TUse serum hCG f-subunit concentration (international units per liter or milli-international units per milliliter) when available. 
If urinary hCG is used, calculate as hCG, international units per 12 hours (half of daily excretion rate). 


iTake mean of largest and smallest diameters of biggest measurable tumor. 


§Prophylactic chemotherapy is therapy starting within 3 weeks of primary evacuation of Wau mole. Therapeutic 
chemotherapy is any prior chemotherapy for established trophoblastic tumor. 


Table II. General characteristics of patients treated with methotrexate alone and methotrexate—folinic acid 


Methotrexate group 
(33 patients) 


26.5 (range 21-47) 


Age (yr) 

Antecedent molar pregnancy 

Interval from molar pregnancy 
to chemotherapy (mo) 

Prior chemotherapy . 

Lung metastases (No.) 

Vaginal metastases (No.) 

Broad ligament metastases (No.) 

Invasive mole (No.) 

Choriocarcinoma (No.) 

Hysterectomy (No.) 


tions included a thorough physical examination, chest 
x-ray film, pelvic and hepatic arteriograms, sonogram 
of the liver and pelvis, complete blood count, and liver 
and renal function tests, as well as the Australian hep- 
atitis B antigen and antibody test. Prior to July, 1973, 
only the 24-hour urinary hCG level was serially assayed. 
After July, 1973, serial serum hCG B-subunit titers were 
monitored in addition to 24-hour urinary hCG levels. 
A lumbar puncture was routinely performed and the 
cerebrospinal fluid was examined for chemistry studies, 
cytologic tests, and cultures as well as hCG B-subunit 
titer. When there was clinical suspicion of cerebral me- 
tastasis, an elevated cerebrospinal fluid hCG Q-subunit 
titer, or the presence of pulmonary metastasis in which 
cerebral metastasis was deemed more likely to occur, 
radionucleotide scan or computed axial tomography of 
the brain was performed. A repeat curettage was not 
routinely performed prior to the institution of che- 
motherapy. 

Treatment protocol. Prior to July, 1976, only meth- 


Methotrexate—folinic 
acid group (68 patents) 


32.1 (range 15-49) 


10096 100% 
2.6 (range 1-4) . 2.1 (range 1-4) 
None None 
9 12 
2 2 
-— ] 
4 2 
2 6 
6 3 


otrexate was used in treating the low-risk patients with 
persistent or metastatic trophoblastic disease at a dos- 
age of 0.4 mg/kg daily intramuscularly for 5 days with 

- a minimum rest period of 7 days. Since July, 1976 meth- 
otrexate and citrovorum factor was substituted for 
methotrexate as follows: Methotrexate was adminis- 
tered intramuscularly at a dosage of 1 mg/kg on days 
1, 3, 5, and 7 with folinic acid, 0.1 mg/kg, given intra- 
muscularly on days 2, 4, 6, and 8 starting 30 hours after 
initial methotrexate administration. 

Before July, 1976, patients who developed hepatic 
toxicity or who attained only a partial response to meth- 
otrexate were given actinomycin D at a dosage of 11 to 
13 pg/kg intravenously for 5 days, with a similar rest 
period of 1 week. After July, 1976, patients who de- 
veloped hepatic toxicity to methotrexate and citrovo- 
rum factor were given actinomycin D treatment, but 
patients who showed resistance or a partial response to 
the methotrexate and citrovorum factor regimen were 
subsequently treated with the modified Bagshawe mul- 
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Table III. Hepatic toxicity evidence by mean peak serum glutamic oxaloacetic transaminase levels 






Pretreatment level Posttreatment level 
(mol/min - L) (pmollmin - L) 





Treatment Difference* 
Methotrexate only l 13.92 20.9 6.98 
Methotrexate—folinic acid 15.92 49.64 33.72 


Normal range: 13 to 30 umol/min - L. 
*p « 0.025. 


tiagent regimen consisting of hydroxyurea, vincristine, 
methotrexate, folinic acid, xL D, Cytoxan, and 
Adriamycin.* 

All patients were monitored twice weekly by a 24- 
hour urinary total hCG and, since July, 1973, by twice- 
weekly serum hCG f-subunit as well. Biochemical re- 
mission of gestational trophoblastic disease was defined 
as the attainment of an hCG B-subunit titer of «5 mIU/ 
ml and/or the attainment of a 24-hour hCG titer of 
<50 IU for three consecutive weeks. A partial response 
was defined as more than a 20% fall in a 24-hour uri- 
nary hCG or serum hCG B- subunit level following a 
single course of therapy but failure to E a sub- 
sequent biochemical remission. 

Toxicity of chemotherapy was monitored by daily 
complete blood count and liver and renal function tests 
during chemotherapy and twice weekly during the rest 
period. Hepatic toxicity was defined as a threefold in- 
crease in the serum glutamic oxaloacetic transaminase 
level (normal value 13 to 30 pmol/min - L). 


Results 

Methotrexate alone. Thirty-three patients received 
only methotrexate treatment with 25 (75.8%) patients 
achieving sustained complete response. Six patients 
(18.1%) developed resistance or partial response and 
biochemical remission was achieved when the chemo- 
therapy was switched to actinomycin D. Two patients 
(6.1%) had relapse following treatment with metho- 
trexate. One patient responded to multiagent chemo- 
therapy and the other patient died of progressive dis- 
ease while on a regimen of multiagent chemotherapy. 
The follow-up of these patients ranged from 8 to 11 
years. 

None of the patients in this group developed hepatic 
toxicity. Four had mild leukopenia with the nadir of 
the leukocyte count between 2000 and 3000/mm*?. The 
leukopenia was transient and did not delay chemo- 
therapy treatment. Three patients developed mild to 
moderate thrombocytopenia with platelet counts rang- 
ing from 50,000 to 100, 000/mm*. Three patients de- 
veloped stomatitis. In one, the ulceration was severe 
enough to require suspension of chemotherapy for 2 
weeks. k 

Methotrexate and citrovorum factor regimen. Sixty- 
eight patients received methotrexate and citrovorum 


Table IV. Cumulative induction rate of the 
responders 











Methotrexate— 


folinic acid 





Methotrexate 





Month 





— First 28/54 51.8 11/27 40.8 
Second 49/54 90.7 17/97 62.9 
Third 54/54 100 23/27 85 


factor treatment. Fifty-two patients achieved sustained 
complete biochemical remission. Eight patients (11.8%) 
had partial response to the methotrexate and citrovo- 
rum factor regimen. Permanent biochemical remission 
was later attained with the modified Bagshawe* 
CHAMOMA regimen. Six patients had the treatment 
switched to actinomycin D because of hepatic toxicity. 
All of them have been in biochemical remission since 
then. Excluding the patients who required change of 
chemotherapy to actinomycin D because of hepatic tox- 
icity, the corrected sustained remission rate was 83.9% 
(52 of 62). Two patients developed relapse of disease 
within a year after methotrexate and citrovorum factor 
therapy (two of 54, 3.7%). One was resistant to 
CHAMOMA but responded to high-dose methotrexate 
combined with intravenous VP16-213 treatment. She 
has been in remission since then (30 months). One de- 
veloped resistance to multiagent chemotherapy and 
died of progressive disease. The follow-up period of 
these patients ranged from 4 to 9 years. 

Four patients developed mild leukopenia. One had 
herpes zoster during chemotherapy. None of them de- 
veloped thrombocytopenia or stomatitis. Seven patients 
developed hepatic toxicity; six of them were treated 
with actinomycin D which resulted in permanent bio- 


-Chemical remission. One did not require any further 


chemotherapy since she developed hepatic toxicity only 
during the fourth and the last course of chemotherapy. 


Comment 

Berkowitz et al? and Smith et al.° reported reduced 
toxicity in patients with gestational trophoblastic disease 
receiving a methotrexate and citrovorum factor regi- 
men compared with methotrexate alone. In our series, 
four patients (696) in the methotrexate and citrovorum 
factor group developed mild leukopenia, in contrast to 


62 Wong, Choo, and Ma 


1296 of the methotrexate group who had mild leuko- 


penia. The mild leukopenia created no problem. It was 
transient, causing no delay of chemotherapy. The ap- : 


parent reduced incidence of leukopenia with metho- 
trexate and citrovorum factor compared with metho- 
trexate alone is not statistically significant. However, 
thrombocytopenia was significantly higher in the meth- 
otrexate group (p « 0.025). 

Patients treated with methotrexate and citrovorum 
factor are reported to have a much reduced incidence 
of hepatotoxicity compared with those treated with 
methotrexate.* * Our data showed hepatotoxicity to be 
significantly higher in the methotrexate and citrovorum 
factor group (p « 0.025). Table III summarizes the he- 
patic toxicity in the two groups as evidenced by the 
peak serum glutamic oxaloacetic transaminase level. 
Hepatitis is endemic in Hong Kong. About 7.4% of the 
population are hepatitis B antigen positive. This could 
enhance the hepatotoxicity. Among the seven patients 
who developed hepatic dysfunction, two were hepatitis 
B antigen positive. Interestingly, none of them had de- 


ranged liver function before chemotherapy and the: 


— liver dysfunction reverted to normal after methotrexate 
and citrovorum factor therapy was stopped. Folinic acid 
did not appear to prevent hepatic toxicity of metho- 
trexate in these patients. The higher incidence of he- 
patic toxicity observed in methotrexate and citrovorum 
factor patients may be due to a much higher dose 
of methotrexate that we administered and probably 
also the delayed postmethotrexate rescue with folinic 
acid (30 hours) In our patients treated with the 
CHAMOMA regimen, hepatic toxicity was a rare oc- 
currence. The reason may be the earlier folinic acid 
rescue (12 hours) that we gave. We therefore recom- 
mend that folinic acid rescue be given earlier after 
' methotrexate, that is, 24 hours. This is warranted when 
a higher dose of methotrexate is to be given in regions 
where hepatitis is endemic. 

Berkowitz et al.? reported a lower methotrexate re- 
sistance rate in the patients receiving methotrexate and 
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citrovorum factor. Smith et al^ however, reported a 
significantly higher methotrexate-resistant tumor in- 
cidence in the methotrexate and citrovorum factor ` 
group. Our study failed to show any difference in meth- 
otrexate resistance between the two groups. The re- 
lapse rates of the responders in the methotrexate alone 
and the methotrexate and citrovorum factor groups 
were 7.496 (two of 27) and 3.7% (two of 54), respectively 
(p > 0.05). The time required to induce complete bio- 
chemical remission in the responders was shorter in the 
patients treated with the methotrexate—folinic acid reg- 
imen (p < 0. 05). The cumulative induction rate is sum- 
marized in Table IV. .A shorter ‘induction interval is 
important in the therapy of gestational trophoblastic 
disease since most of these patients are asymptomatic. 
This may reduce the default rate. Once the patient has 
attained biochemical remission, the default rate would 
decrease significantly. 

Though folinic acid fails to decrease hepatic toxicity 
of methotrexate in our community, methotrexate—fo- 
linic acid therapy is still preferred to methotrexate 
alone because of its shorter induction interval. The 
close monitoring of hepatic function in these patients 
and a prompt change of chemotherapy are ways to 
prevent subsequent permanent hepatic damage. 
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and potential pitfalls 
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Amniotic band syndrome causes a variety of fetal malformations involving the limbs, craniofacial region, 

and trunk. Six prenatally diagnosed cases of amniotic band syndrome are discussed. The diagnosis 

was based on sonographic visualization of either amniotic sheets or bands associated with fetal deformation 
OF deformities in nonembryologic distributions known to characterize the amniotic band syndrome. Seven 
additio lal: cases are considered in which an aberrant sheet of tissue with a free edge was visualized within 
t 1e amniotic cavity but no restriction of fetal motion or subsequent deformity was demonstrated. (Aw J 


OBSTET GYNECOL 1985;152:63-8.) 


-The amniotic band syndrome is a common, nonre- 
current cause of various fetal malformations involving 

| the limbs, craniofacial region, and trunk.' Recent re- 

E . ports indicate that the incidence of the amniotic band 
" syndrome p one d 1200 live births and 






dn pos enamine ty diu barons, asymmetric enceph- 
aloceles, and gastropleural schisis, can be suggestive of 
- the amniotic band syndrome even when the bands that 
~~ caused these deformities are not apparent. Although 
p sonography permits antenatal visualization of typical 
-features of the amniotic band syndrome, to our knowl- 
edge i in only one case of amniotic band syndrome has 
the sonographic diagnosis been made before birth.’ In 
yne additional case the sonographic documentation of 
iscordant” anencephaly in a twin pregnancy alerted 
he obstetrician to the presence of congenital deformity, 
but the antenatal diagnosis of the amniotic band syn- 
drome was not rendered.‘ 

Advances in sonographic resolution capabilities now 
permit frequent visualization of membranes or mem- 
X < brane-like structures within the uterus (Fig. 1). For ex- 
ample, segments of amniotic membrane that have not 
yet fused with the chorion can be visualized normally 
in the first 16 weeks of gestation.’ Also, subamniotic 
and subchorionic fluid collections occurring at anytime 
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The amniotic band syndrome: Antenatal sonographi c dias 






















during pregnancy may render these me : : i 
However, we have also observed aberrant shee 
sue with a free edge that clearly project into ti 
of the amniotic cavity and may mimic "amniot 
but that do not result in the amniotic band syr 
(Fig. 2). 
Because the amniotic band syndrome is asp 
disorder that may mimic recurrent dis oli 
priate genetic counseling requires accurate dia: 
Conversely, when sonography visualizes ana 
sheet of tissue with a free edge within the amm 
accurate assessment of normal fetal morphol 
the false positive diagnosis of the amniotic b 
drome that might lead to termination of a potent 
normal pregnancy. ES. 
We herein report five additional cases of thea 
band syndrome diagnosed before birth on t 
sonographic visualization of either amniot 
bands with associated fetal deformities or de 
in nonembryologic distributions characteristic of 
amniotic band syndrome. We also report seven ir 
without the amniotic band syndrome in whom a 
natal sonography visualized an aberrant sheet of ti 
with a free edge in the amniotic fluid but normal | 
morphologic features. 





Case material | 
Table I summarizes the sonographic and follow- 
data regarding the six cases in which the antenatal sor 
graphic diagnosis of the amniotic band syndrome. 
made. Case 2 has been reported previously from. 
institution." In two cases, an. Mes sheet or r ban 








tion (Fig. 3). In thi c oihetéiuy Ls ea 
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Fig. i, Examples of intrauterine membranes or membrane- 





Tike structures that do not have a free edge within the amniotic 
fluid. The absence of a free edge distinguishes these structures 
from the aberrant sheets of tissue that may mimic amniotic 
bands. A, Portions of the amnion (arrow) that have not yet 
fused with the chorion are visible in this fetus at 11 menstrual 
weeks. B , A subchorionic lucency (L) compatible with extra- 
chorionic hemorrhage extends to the edge of the placenta (P) 
‘(black arrow). The extrachorionic hemorrhage creates a mem- 
-brane-like structure (white arrow) in this first-trimester preg- 
‘naricy complicated by vaginal bleeding. C, and D, Lucency 
between the placenta (P) and the amnion (arrow head) produces 
a membrane-like structure without a free edge. This repre- 
sents amniochorionic separation. 


on bands of tissue were seen in the amniotic fluid, pos- 
sibly because of concomitant oligohydramnios, but 
charac teristic deformities in nonembryologic distribu- 
‘tions permitted the antenatal diagnosis of the amniotic 
band syndrome. Follow-up pathologic evaluation con- 
: firmed the presence of the amniotic band syndrome in 
E each case. 

< Table II provides analogous data regarding the seven 
cases in which we observed an aberrant sheet of tissue 
with a. free edge in the amniotic fluid but no associated 
"fetal deformity or entrapment (Fig. 2). Sheets of aber- 
rant tissue were distinguished from other causes of in- 
trauterine membranes by their free edge within the 
amniotic fluid.* In each case only a single sheet of aber- 
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Fig. 2. Real-time scans display an aberrant sheet of tissue with 
a free edge within the amniotic fluid (Case 9). This pregnancy 
resulted in a normal infant. A, Although fetal parts (H = head, 
E = extremity) bridge the sheet of tissue (open arrow), there 
was no fetal deformity, edema, or restriction of motion. Note 
the broad base of the aberrant sheet of tissue (small closed 
arrow). B, This scan plane sections longitudinally through the 
thickened free edge of the sheet of tissue (closed arrow) 
(H = head). C, In this plane of section, which images the aber- 
rant sheet of tissue transversely, the sheet of tissue appears 
bandlike (open arrow). Again noted is its bulbous free edge 
(closed arrow) as well as the bridging fetal parts (H = head, 
E = extremity). 


rant tissue was visible. In two instances a sheet of tissue 
that had been seen earlier in pregnancy was no longer 
visible later in pregnancy. Although the sheet of tissue 
touched five of the fetuses, in none did it appear at- 
tached to the fetus; the fetus was able to alter its position 
relative to the sheet of tissue. Similarly, although fetal 




















l Number | i 






to or 
sonography age (wk). 


a b. Amniotic sheet or bands associated with fetal deformity 


bands | multiple | fetus 











I Twins; anom- 21 Bands Multiple Attached Numerous Multiple Yes Asymmetric en- 
aly on | facial clefts cephalocele 
outside son- 
ogram (?) 

2 Maternal 2] Sheet Single Attached Numerous Asymmetric Yes No 
drug abuse edema 


Fetal deformities in nonembryonic distributions; aberrant sheets or bands not visualized 


_ 3, Omphalocele — 
— on outside 


sonogram 


37 


—€—À — 







| Abnormalities 
-. on outside 
-— sonogram 


: 5. Anomalies 99 
 —.. on outside 


sonogram (?) 





Omphalocele 








.. parts intermittently bridged the aberrant sheet of tissue 

in three instances, in no case was there associated fetal 

_ deformity or restriction of motion. Each pregnancy re- 

2 ~ sulted in an infant without evidence of the amniotic 

< band syndrome. In Case 12, sonography also demon- 

> strated evidence of alobar holoprosencephaly, a devel- 

-opmental anomaly not related to the amniotic band 
-. syndrome. 


Comment 


—.-.. Most contemporary authors concur with the hypoth- 
. . esis elaborated by Torpin® in 1968, which explains the 

_ characteristic clinical features of the amniotic band syn- 
drome." *? *'? Torpin asserted that rupture of the am- 

nion leads to subsequent entanglement of various em- 

^. bryonic or fetal parts by fibrous mesodermic bands that 

. emanate from the chorionic side of the amnion. En- 
-trapment of fetal parts by the bands may cause lymph- 
edema, amputation, or slash defects in nonembryologic 
distributions. Torpin further suggested that the am- 
n, which is contiguous with the fetal skin at the um- 
is, protects the fetus from contact with the chorion. 

| isruption of the amnion occurs, the fetus may 














Table I. Sonographic and follow-up data regarding the six cases in which diagnosis of amniotic band 
syndrome was made on basis of antenatal sonogram (case 2 has been reported previously?) 


Reason for | Menstrual| Sheet or | Single or| touching | Bridging 
fetal parts 















Assoctated 
edema, 
deformity 














Restriction 
of motion 









Other deformities | 

























One leg 
absent exteriorizátiori 
of liver and 
bowel 

-Gastropleural. | 
schisis with « exe 
teriorization . 
of liver, bowel 
and heart 

Gastropleural 
schisis with ex- 
teriorization 
of liver and 
heart, asym- 
metric enceph- 
alocele | ? 

Gastroschisis with Amniot 
exteriorization — 
of liver and | 
bowel, marked 
scoliosis, small 
thorax 


One leg 
absent 


(autopsy). 




































adhere to and fuse with the chorion wi 
maldevelopment of the subjacent fetal tissue 

Although the amniotic band syndrome Tu 
variable patterns of deformity, a proclivity for cert 
anomalies typifies the disorder and permits prei 1a 
diagnosis. For example, exteriorization of the. liv 
rarely occurs with gastroschisis.' " However, in. ea 
of our four fetuses who had gastroschisis associated 
with the amniotic band syndrome, hepatic exteriori- 
zation occurred. This suggests that when gastroschisi z 
results in exteriorization of the liver the amniotic band 
syndrome should be strongly considered. 

Similarly, approximately 90% of encephaloceles oc 
cur in the midline because of failure of neural tube. 
fusion." In both of our fetuses with an encephalocele 
associated with the amniotic band syndrome the. en- 
cephalocele occurred laterally. Therefore, identifica- 
tion of an asymmetric encephalocele should: strongly E 
suggest the amniotic band syndrome, although asym: 
metric e can occur r without amnioti tbi 
















Fig. 3. Representative sonograms of a fetus (Case 1) with the amniotic band syndrome. A, Scan 
through the fetal head demonstrates an asymmetrical encephalocele (solid arrows) (F = falx cerebri). 


B, Numerous bands (arrows) are attached to the fetal extremities (E) and restrict fetal motion. Other 
scans showed facial clefts in a nonembryologic distribution. These features enabled an antenatal 


diagnosis of the amniotic band syndrome. 





Synechia 
Chorion 


| 
Amnion N ae 





_ lip and palate are common paramedian or median mal- 


^by failure of fusion of the. paraxial mesodermic 


masses." Although they may occur in association with — 
-other congenital anomalies, there is no reported in- _ 









formations that occur in characteristic patterns caused 


Chorion 


Amnion 


Amnion 
Chorion 


Partial uterine 
septation 


Fig. 4. Schematic drawing of the gravid uterus. Amnion and chorion extend over a uterine synechia 

or partial septation. This creates a sheet of aberrant tissue with a free edge within the amniotic fluid. 

Despite the "free" edge, the amnion is not disrupted. Although fetal parts may bridge or touch the 

aberrant sheet of tissue, there is no associated fetal deformity or restriction of motion. This ap- 
-pearance is not associated with the amniotic band syndrome. 








creased incidence with asymmetric encephaloceles, gas-- 
tropleural schisis, or multiple amputations. On the - 


-other hand, facial fissures associated with the amni- 
-otic band syndrome form in bizarre, nonembryologic . 


patterns. 


























Sheet or 
bands 






se| Reason for 
sonogram 








Single or 
multiple 





23 7 Size-dates | 13 Sheet 


Single Touching 
discrepancy fetus 
21 Not visible  — — 

8 Previous 19 Sheet Single Extremity, 
holoprosen- trunk 
cephaly | 

25,29, 38 Sheet Single Neither 

9 Maternal 17 Sheet Single Neither 

age (35 yr) 
20 Sheet Single Touching 
neck 
23-33 Sheet Single Neither 
(every 
: Previous | ^. 84 Sheet Single Neither 
- fetal death 
~ Size-dates 17 Sheet Single Neither 
= discrepancy 
23 Sheet Single Touching 
legs, 
trunk 
25, 29 Sheet Single Neither 
: 32 Not visible  — — 
.5..12 Maternal 29 Sheet Single Touching 
d: diabetes occiput 
Amniotic 20 Sheet Single Neither 
band on 
outside 
sonogram 
(7) 





: Although extremity amputations may result from ge- 
‘netic or teratogenic causes, several distinguishing fea- 
tures permit identification of amputations related to 
- the amniotic band syndrome." Whereas genetic or ter- 
 atogenic amputations tend to be bilaterally symmetrical, 
 amputations caused by the amniotic band syndrome are 
. usually asymmetric. While syndactyly that involves the 
-base of the digits implies genetic or teratogenic causes, 
s ~syndactylism that originates distally suggests the am- 
= niotic band syndrome. Identification of a fibrous band 
p of t tissue within a constricting ring with distal elephan- 
3 D . tasis or protrusion of uncovered bone distal to the soft 
.. tissue at the site of amputation constitute pathogno- 
monic. signs of the amniotic band syndrome. Such fi- 
bre 'us bands also can be found when facial fissures are 
caused by this syndrome. Constriction of the umbilical 
cord by an amniotic band represents potential “am- 
. putation" at its most extreme. Among 36 fetuses with 
4 mbilical cord constriction identified by Torpin,? none 






















(0 survived. 











Restriction. 
of motion 







































None NOTE 
— None | None None. — 
Head None None None Norm 
None None None None - o. P3, pen 
None None None None Normal in 
Leg None None None 
None None None None 
None None None None 
Umbilical None None None 
cord 
None None None None 
None None None None _ 
— None None None s 
None None None Alobar Stillbor 
holopros- ^ mei 
encephaly 
None None Nene None 







When antenatal sonography visualizes an aber 
sheet or bands of tissue attached to a fetus s w 
acteristic deformities and restriction of mo 
agnosis of the amniotic band syndrome can be 
Even when the aberrant sheets or bands are 
alized, characteristic fetal deformities in n 
logic distributions provide evidence highly su 
of the amniotic band syndrome. Such informatie 
alert the per inatalogist and geneticist to obtain ad 
tailed postnatal examination. On confirmation oof tk 
diagnosis, appropriate counseling can be performe 
The recurrence risk for the aberrant bands and any 
consequences thereof appear to be negligible.’ x 

Aberrant sheets of tissue with a free edge wit thi; 
amniotic fluid often occur in the absence o T 
band syndrome. During Torpin's" extei 
400 fetuses with amnion rupture, he dis 
three cases in which the fetus escaped i l 
trast, all seven of the pregnancies in the 
in which we visualized a single aberrar | 
















































vithin the amniotic fluid but no associated fetal defor- 

mity resulted in infants without the amniotic band syn- 
ome. The sonographically visible aberrant tissue 
vithin the amniotic fluid in these cases may represent 
act amnion and chorion extending over a partial 
erine septation or synechia ( Fig. 4). That the base or 
ee edge of the aberrant sheet of tissue often appeared 
sproportionately thickened supports this hypothesis. 
irthermore, we are aware of an additional case with 
lar findings in a woman with uterine synechia doc- 
mented by hysterosalpingography (Rich P, personal 
imunication). Finally, in two instances the aberrant 
+t disappeared as the uterus enlarged. Possible ex- 
anations of this sequence are that a synechia was 
stretched beyond its tensile strength, permitting rup- 
ture and disappearance of the observed abnormality, 
or that the sheet was simply compressed against the 
uterus by growth of the fetus and thus became imper- 
ptble. —— 
ie above-described seven cases there would be 
€ for fetal entanglement and only a very small 
nce for ‘entrapment of fetal parts. Therefore an- 
tenatal sonographic demonstration of a sheet of aber- 
rant tissue in the amniotic fluid surrounding a fetus 
without evidence of associated deformity does not im- 
ply the presence of the amniotic band syndrome. This 
finding alone does not constitute sufficient indication 
for elective pregnancy termination. 
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variable use 


a : Michael Method, B.S. 


= Chicago and DeKalb, Illinois, and Chapel Hill, North Carolina 


i Four used intrauterine contraceptive devices and two new control devices were studied by scanning 
X electron microscopy. All intrauterine contraceptive devices were found to have surface deposits that differed 
not only from site to site on a given device but between devices. A finding of this study not previously 
13 described in the literature was the observation of a euhedral crystal rosette of an apatite mineral group 
— {Ca,(PO,),(F,CLLOH)] on the Lippes Loop that had been in situ for 15 years. (AM J OBSTET GYNECOL 


: M ..1985:152:69-78.) 






^ Intrauterine contraceptive devices (IUDs) have had 
widespread clinical application for more than two de- 
cades. Although a vast literature regarding the long- 
term safety and efficacy of IUDs has developed, rela- 
_ tively few reports have been published regarding mor- 
. . phologic changes on their surfaces after long-term use. 
Numerous questions remain unanswered regarding 
these surface deposits. They include: (1) How diverse 
` is the variation in the composition and crystallography 
poe ‘of the various binding anionic complexes on the surface 
^o^ of the IUD or its string? (2) Are the surface changes 
.. observed on the IUD itself and the intrauterine and 
-> vaginal portions of the string similar or dissimilar? (3) 
-What is the underlying physiologic mechanism of these 
— changes? 
... Qur interest in this subject began when a patient with- 
<> Vout symptoms requested removal of a Lippes Loop 
| after 15 years of use. Because one of the vaginal strings 
5 appeared black and “moldy,” scanning electron micros- 
-copy of the IUÐ and its string was performed. Subse- 
< quently additional IUDs of varying types (Saf- T-Coil, 
. ^ Cu-7, and Cu-T) were analyzed. When energy disper- 
Pr sive analysis of the Lippes Loop demonstrated the pres- 
i -. ence of an apatite mineral group [Ca;(PO,),( F,CLOH)] 
^. similar to that described in dental plaque, human teeth 
and denture material were also studied for comparison. 
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Table I. Types of IUDs and clinical status — 


Length d T 
IUD type iesu 


l Lippes Loop No. | 15 Yr 
2 Cu-7 No. 1 Control . 
3 Lippes Loop No. 2 Control. 
4 Saf- T-Coil No. 1 8Yr o 
5 Cu-7 No. 2 | | 4 
6 Cu-T No. 1 [^ 





Material and methods D 
Table I describes types of IUDs and duration o 
use. For comparison, a new Cu-7 and Lippes Loo: 
also studied. IUDs numbered 1, 4, 5, and 6 were place: 
in 2.5% glutaraldehyde in Millonig's buffer (pH 7.3 
immediately after their removal. Unused "control" 
IUDs (Nos. 2 and 3) were also placed in glutaraldehyde’ 
immediately after removal from their sterile envelopes. 
After suitable fixation, all specimens were prepar 
scanning electron microscopy according to stani 
techniques. Samples were mounted on aluminum stu 
and vacuum evaporated with gold-palladium in a ratio 
of 60:40. A JEOL JSM 50A scanning electron micro- 
scope was used; photographs were taken with Polaroid 

P/N 55 film. | 





Results 

Lippes Loop. The intrauterine portion of one of the. 
two strings of this IUD (IUD No. 1, Table I) demon- — 
strated an irregular distribution of plaquelike encrus- 
tation with a smooth string surface visible underneath — 
the plaque (Fig. 1). In contrast, part of the intravaginal 
portion of the second string was so heavily encrusted rÍ 
that the underlying surface was not visible at any point. 
(Fig. 2). Pr ae 

The body of the Lippes Loop showed two diffe: 
encrustation morphologic | characteristics. es 
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(Original magnification x 100.) 


nification x 80.) 






: seen on both sides of the clearly visible poldne mark 
“that bisects the IUD (Fig. 3). One pattern had the ap- 
-pearance of a continuous mud-cracked encrustation. 
On low-power (40 x } magnification this surface mor- 
-phology looked like a dried riverbed or other natural 
geographic formation in which crevasses mar the sur- 
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Fig. 1. Lippes Loop No. 1. Plaquelike encrustation on surface of intrauterine portion of nylon string. 





Fig. 2. Lippes Loop No. 1. Vaginal portion of nylon string completely encrusted. (Original mag- 


face integrity. On higher (3000 x) magnification this | 
surface appeared stippled ( Fig. 4). On a more superior... 
portion of the IUD body (Fig. 3), several rounded : 
masses appeared to project from the surface. At 800x 
magnification these masses were found to be rosettes 
of euhedral crystals with a columnar prismatic habit. 














M ru 








Fig. 3. Lippes Loop No. 1. IUD body with continuous mud-cracked encrustation (MCE) to the left 
and superior to molding mark (MU); crystal rosettes (CR) seen to the right and inferior to molding 
mark. The cut edge is shown as CE. (Original magnification. x 40.) 














Fig. 4. Lippes Loop No. 1. High-power magnification of plaque in Fig. 3. (Original magnification 


x 3000. 


The porous nature of the end of each separate crystal 
- 4s clearly visible (Fig. 5). 

<o Saf-T-Coil. Some observations of this IUD (IUD 
‘No. 4, Table I) were similar to those of the Lippes 
n Loop; others were dissimilar. The dissim llarity centered 
E D around the absence of euhedral crystalline forms and 




















the presence of “bulbous nodules" ( Fig. 6) surrou 
by plaquelike encrustation that appeared fit ; 
times and granular at others. In some areas a 
matrix was visible (Fig. 7), suggesting that the- 
represented filled-in areas of a fibrous: nets 
other areas of the IUD the superficial encrus 
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Fig. 5. Lippes Loop No. 1. High-power view of rounded masses in Fig. 3. (Original magnification 


x 800.) 





Fig. 6. Saf-T-Coil No. 1. IUD body with “bulbous nodules" surrounded by granular and fibrous- 


appearing plaque. (Original magnification x 40.) 





E An observation not seen on any other device exam- 
; ined was the presence of spaghetti-like structures pro- 
2 jecting froma m base of the plaquelike encrus- 





tation (Fig. 9) on the intrauterine portion of string of 
this device. Closer examination of the individual 


threads suggested that the mechanism of this formation 
may have been the result of cohesion of a series of 


droplike particles or may represent organic material. 
Cu-7. The observations of this IUD (IUD. No. 5, 
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Fig. 7. Saf-T-Coil No. 1. High-power magnification of surface of plaquelike encrustation shows 


netlike matrix. (Original magnification x 4000.) 


Fig. 8. Saf-T-Coil No. 1. IUD body with base layer of plaquelike encrustation. (Original magnification 


x 100.) 


Table I) were characterized by thick and dense en- 

crustation; "bulbous nodules" were absent (Fig. 10). 

With higher magnification the fibrous and granular 

- - character of these deposits was visible (Fig. 10, inset). 

—. The surface of the IUD body and its string had plaque- 

-like encrustations with a more textured appearance 
(Fig. 11 and Fig. 11, inset). 
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Cu-T. There were two notable features to the en- 
crustation of this IUD (IUD No. 6, Table D. The first 
(Fig. 12) was the thick and contiguous nature of the 
encrustation, This was especially apparent around the 
area of the knot and the copper wire. Fragmentation -i 
of this encrustation was easily visible. The second (Fig. — 
13) distinguishing feature was that at higher magnifi- "n 
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Fig. 9. Saf-T-Coil No. 1. High-power view of intrauterine portion of string with spaghetti-like threads. 


(Original magnification x 1300.) 








Fig. 10. Cu-7 No. 2. Copper coils partially covered by dense and fibrous plaquelike encrustation. 
(Original magnification X 30.) Inset (left), high-power view of fibrous and granular nature of deposits. 


(Original magnification x 500.) 





cation. the material underlying the fragmentated sur- 
l -perficial surface encrustations revealed a series of sym- 
' metrical cracks in an underlying base coating. 

. Controls. The two unused control IUDs (IUD Nos. 
2 and 3, Table 1) revealed smooth, featureless surface 
structures at low magnification. As magnification was 
increased, the inherent surface morphologic. features 





became clearly evident and the impressions of mew in- 
jection molding process could be seen. e Pau 
Human teeth. The micrographs of human teeth 
showed the presence of surface morphologic features 
similar to those observed on portions of various IUDs 
and their strings. This was particularly apparent at low 
(20 x ) magnification (Fig. 14). At high magnifications 
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Fig. 11. Cu-7 No. 2. Textured appearance of surface of IUD body. Molding mark visible. (Original 
magnification X 20.) Inset (left). Detail of same. (Original magnification x 100.) 








Fig. 12. Cu- T No. 1. Fragmentation and cracking (C) of heavy surface encrustation (E). Copper 
wire is shown as W. (Original magnification x 20.) 


the delicate coalescence of a fibrous matrix was seen 
on some views, and on others (viewed tangentially) a 

- Very delicate infrastructure of thin, perpendicular, ten- 
^ drildike structures was seen (Fig. 15). 





Comment 

| sd | Previously published studies of the surfaces of var- 
ious IUDSs used for varying lengths of time have dem- 
onstrated the presence of adherent material." De- 
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pending on the nature and methodology of the study, — 
a variety of substances have been described. Major areas 
of interest to date have included the analysis of the _ 
chemical nature of the surface encrustation^ ^ * and. z 
the elucidation of the cellular components of the pro 
teinaceous material found on some, but not all, IUDs 
shortly after their removal?" * !! CU 

Wide variations exist in the microenvironments 4 ith 
which an IUD is in contact. These microenviron 
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Fig. 13. Cu-T No. 1. Tangential view showing superficial encrustation in fragments, symmetrical 
cracks in base coating, and side view of thick superficial encrustation (far left). (Original magnification 


x 80.) 





Fig. 14. Human tooth No. 1. Low magnification shows mud-cracked plaquelike encrustation. (Orig- 


inal magnification X 20.) 


.are separated by short distances, often centimeters 
` apart. 'The biochemical reactions occurring around the 
JUD at its leading end differ from those surrounding 
-its trailing end, regardless of whether the IUD has à 
fundal placement or rests in the lower uterine segment. 
‘The same may be said for the tail. The leading end of 
the tail is in the endometrial cavity while the middle 
| portion lies in the endocervical canal, and the trailing 





portion hangs within the vaginal epithelial tube. In the 
case of the trailing portion of the string the microen- 
vironment surrounding the upper portion of the vag- 
inal string is different from that surrounding the most 
distal portion. These variations in specific microenvi- 
ronments include not only biochemical differences but 
also diffferences in the microflora. i 

A new finding from this study was the observation 
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Fig. 15. Human tooth No. |. High-power magnification shows perpendicular tendril-like structures. 


(Original magnification x 800.) 


of rosettes of euhedral apatite crystals on the body of 
the 15-year in situ Lippes Loop. Calcium apatite in 
noncrystalline form is commonly found along with cal- 


. v. dum carbonate in calculus on teeth. Schmidt has hy- 
~~. pothesized that the mechanism of deposition of calcium 


-. is similar on teeth and IUDs. We are unable to explain 
the significance of the rosette formations other than to 
state that environmental conditions were correct for 
perfect crystalline growth. To our knowledge, this phe- 
nomenon has not been described previously in the lit- 
erature. 

Bank et al.’ have observed (and we fully agree) that 
the process of visual orientation of IUD specimens is 
difficult when surface deposits are examined at high 
magnification. The apparently distinct morphologic 
layers of surface debris may result from stratification 
of deposited material over time. The appearance of a 


given section of encrustation varied with the degree of 


magnification. For example, when an IUD or its string 
was observed under low-power magnification, the de- 
 marcation between the IUD surface and the adherent 
material was clearly visible. However, when magnifi- 
cation was increased the visual relationship of the ad- 
herent material to the IUD surface often was lost. On 
the other hand, when the mount was held in the same 
place and the magnification varied, the viewer could 
appreciate that what was present represented material 
adherent to the IUD surface. Had a high-power view 


^w. been chosen (without serial diminutions in magnifica- 
tien for corroboration), the viewer might have come to 


- the erroneous conclusion that the IUD or its string had 
-> undergone a process of structural degradation. 
| At present no uniformity exists in the descriptive 


nono by Bank et al.’ Some of the fr agine mer 









terminology used to characterize IUD surface changes 
The formations described in this article as "bulbo 
nodules" ( Fig. 6) have been called "hemispheri 


















Cu- T may be aiüfactusi and caused by specimen: pr 
aration. 


changes are generic to all IU Ds iid dier vary fom 
site to site on a given IUD, between two IUDs of the. 
same type, and/or between IUDs of different types. 
The variations noted between different IUDs and be- 
tween different portions or segments of the same. IUD 
are probably more dependent on individual variations 
in the biochemical milieu surrounding the IUD than | 
they are on differences between IUD types. : 
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c Recently. we evaluated the formation of adhesions in 
-infertility patients after distal salpingostomy who had 
received intraoperative instillation of 32% dextran 70 
or saline solution. We found, via laparoscopy 6 to 12 
— weeks later, that although the majority of patients in 
“both treatment groups benefited from the surgical pro- 
cedures i in terms of reduction in pelvic adhesions and 
improved tubal patency, those who received intraperi- 
toneal dextran 70 therapy had a greater reduction of 
Ihesions i in the dependent portion of the pelvis com- 
pared. with the patients treated with saline solution.’ 

Since most of the patients treated with dextran 70 de- 
| reloped a clinically apparent ascites, we hypothesized 
: that the hyperosmolar intraperitoneal dextran 70 so- 
: lution was equilibrated by movement of extraperitoneal 
fuid i into the abdominal cavity. This implies that dex- 
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Plasma dextran levels after abdominal instillation of 32% 
dextran 70: Evidence for prolonged intraperitoneal retention 


^ Robert E. Cleary, M.D., Thomas Howard, D.O., and Gere S. diZerega, M.D. 


H Postoperative ascites in patients receiving intraperitoneal dextran 70 may result from slow absorption. We 
-tested this by instilling 250 ml of dextran 70 into the peritoneal cavity of patients undergoing tuboplasty. 
Serum dextran levels were undetectable until 24 hours after operation and rose during the next 4 days. 
Ascites in patients with intraperitoneal dextran 70 results from third spacing in response to the persistent 


tran is metabolized and slowly absorbed into the blood 
stream during the postoperative interval. 

In this study we tested this hypothesis by instilling 
250 ml of dextran 70 into the peritoneal cavity of in- 
fertility patients before the completion of tuboplasty. 
Thereafter serial plasma determinations of dextran 
concentrations were performed. 


Methods 

Patients complaining of infertility caused by tubal 
obstruction signed an informed consent approved by 
the Human Subjects Committee of St. Vincent's Hos- 
pital. These women were healthy, aged 23 to 32 years, 
and complained of no acute disease. After the comple- 
tion of a routine salpingostomy, 250 ml of Hyskon 
(Pharmacia Laboratories, Piscataway, New Jersey) was 
instilled into the pelvis. Thereafter the peritoneum was 


closed with a running absorbable suture and the patient n : m 
was allowed to undergo routine postoperativerecovery. ^ — 
Blood was drawn from an antecubital vein 2 hours | 


before operation, 1 and 3 hours after operation, and. : 


1, 2, 3, and 4 days after operation. Blood was allowed i 


to clot, and serum was collected by centrifugation and | 
frozen (4° C) until assay. Plasma. dextran determina- 


tions were performed by the method of Roe. 2 The: td ~ | : E 
chloroacetic acid filtrate (Whatman N No. 42, Whatman Ae 














































Before 
operation 





-. Patient No. 


*p = 0.033. 
tp = 0.032. 








Laboratory Products Inc. ., Clifton, New Jersey) of 
lasma (1 ml) was mixed with ethyl alcohol (95%, 5 ml), 
heated (37° C, 3 hours). The resulting precipitate 
600 X g) was resuspended (in 2 ml of water) for in- 
bation with the anthrone reagent (10 ml, 100* C, 13 
nutes). Colorimetric determinations were made at 
- 620 nm wavelength with dextran standards prepared 

— inan identical manner. 

Tests for statistical significance were performed by 
the Student ! test. 












Results 


im: dextran. levels were undectable («1 mg/ml) 
patients: until the 24-hour postoperative deter- 
ination: (Table I). Thereafter they increased in all 
patients through the 48-hour postoperative determi- 
nation (1.0 + 0.3 mg/ml versus 2.3 + 0.7 mg/ml 

< for 24- and 48-hour determinations, respectively, p < 
>o 0.05) Maximal plasma concentrations were found 4 

ue days after the laparotomy (3.4 + 0.9 mg/ml, p < 0.01). 
is E . By the second postoperative dis clinically significant 
ascites was present in all patients, which persisted until 
hospital discharge (day 5). All patients had spontaneous 
resolution of the ascites by the first clinic visit 4 weeks 
fter surgery. No patient had an untoward side effect, 
and all recovered in a routine fashion. 
























- Comment 
These results demonstrate a slow resorption of dex- 
tran 70 from the peritoneal cavity evidenced by no 








detectable dextran in the plasma 3 hour 
tion. Further, plasma dextran concent 
to rise through 4 days after operation 
creasing concentrations reflect. slo p 
tion rather than serum build up. caused 
renal clearance is supported by results of 
ies reporting rapid clearance (1000 gm/L) 
with normal renal function.” Thus the asci 
curs in patients with intraperitoneal instillat 
tran 70 probably is due to the physiologic third 
of fluid in response to the persistent osmotic 

Although the mechanism of action of dext 
adhesion prevention is unknown, di 
of adhesion reduction in dependent. areas o 
suggest that effects of dextran on. local tiss 
portant. These effects simply may be mec 
placement of pelvic viscera, enha cen 
lysis, or other unrecognized activities. é 
the results reported here, persistence of di 
pelvis and the subsequent. development of as 
appear to be important in the prevention of. jO 
gical adhesions. 
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— Pregnancy complicated by solid-papillary epithelial tumor of 


A the pancreas, pulmonary embolism, and pulmonary 
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s Presented in this report is a pregnancy that was complicated by solid-papillary epithelial tumor of the 






The case that we are reporting is interesting in two 

respects. To the best of our knowledge, it is the first 
;. description of a solid-papillary epithelial tumor of the 
... pancreas in a pregnant woman. In addition, it is only 
the fourth report of pulmonary embolectomy per- 
E formed i in pregnancy. 
= Case report 
LA 35-year-old Filipino woman, gravida 4, para 2-0- 
e 2, made her first prenatal visit at 13 weeks’ gestation. 
The patient was completely asymptomatic, but physical 
examination demonstrated a large, firm, nodular mass 
that occupied the entire right upper quadrant of the 
abdomen. Sonography confirmed the presence of a 
large solid mass that appeared to arise from the right 
lobe of the liver. Standard tests of liver function were 
normal. Hepatitis B surface antigen and amebic and 
echinococcal serologies were negative. Serum a-feto- 
protein and amylase levels were normal. Stool was neg- 
ative for ova and parasites. Pelvic ultrasound showed 
a normal intrauterine pregnancy and no evidence of 
concurrent molar pregnancy. 
— . Thin-needle biopsy of the mass demonstrated atyp- 
- leal epithelial cells and fragments of necrotic tissue. No 
oe hepatic cells were visible on histologic examination. The 
- patient experienced intraperitoneal bleeding after this 
E procedure and required transfusion with two units of 

packed red blood cells. Open biopsy subsequently 
showed that the large mass originated from the pan- 
creas rather than the liver. The tumor was identified 
as a solid-papillary epithelial neoplasm (Fig. 1). 
“Ewo days postoperatively the patient suddenly be- 
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pancreas, pulmonary embolism, and pulmonary embolectomy. (Am J OBsrer GvNECOL 1985;152:80-1.) 
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came diaphoretic, disoriented, tachypneic, and hypo- 
tensive. Physical examination showed moderate ab- 
dominal distention, and a diagnosis of intra-abdominal 
bleeding was made. At exploratory laparotomy, how- 
ever, there was no evidence of active internal bleeding. |. 
During the operation the patient remained in frank 
shock and required continuous dopamine infusion to 
support arterial pressure. In addition, she began to 
display evidence of severe pulmonary hypertension, 
right heart failure, and refractory hypoxemia. Pul- 
monary angiography showed large thrombi in the 
proximal portions of the right and left pulmonary ar- 
teries. 

Administration of intravenous heparin solution was 
initiated, and the patient was maintained on mechanical 
ventilation. Right heart failure worsened, however, and 
cardiac output decreased to «2 L/min. Thoracotomy 
and cardiac bypass were performed, and three large 
thrombi were removed from the right and left pul- 
monary arteries. The patient's hemodynamic status im- 
proved dramatically at the conclusion of the procedure. 
Histologic examination of the thombi showed no evi- 
dence of tumor emboli. | 

Eight hours after the operation, the patient experi- - 


enced spontaneous abortion of a 14-week fetus. Three dos 
weeks after embolectomy, a Whipple procedure was. 


performed, and the pancreatic tumor was successfully — 
removed. The patient's postoperative course was un- - 
eventful. 


Comment 


Solid-papillary epithelial neoplasms of the pancreas 
are extremely rare. Fewer than 80 cases have been 


reported in the literature; to date, none have occurred © 
in association with pregnancy." * The tumors occur pre- Prope 
dominately in young women and usually originate from © 


the tail of the pancreas. They are large, encapsulated, 
and hemorrhagic. Clinical manifestations typically in- 
clude an enlarging abdominal: mass and progressively 
worsening abdominal pain, but some patients, as re- 
ported here, are asymptomatic. 

































Fig. 1. High-power (x 40) view of solid-papillary epithelial tumor of the pancreas demonstrates . 
cuboidal-to-columnar cells arranged i in rosettes (arrow) and ribbons with areas of necrosis and hem- 


orrhage, (Hematoxylin and eosin stain.) 


In light-microscopy sections, tumor cells are ar- 
ranged in a papillary pattern and in pseudorosettes and 
ribbons (Fig. 1). * The cuboidal-to-columnar epithelial 


. cells have prominent eosinophilic cytoplasm. Electron 


: microscopy studies suggest that the neoplasm originates 
- from epithelial cells lining the small pancreatic ducts. 

| Biologically these tumors behave as low-grade malig- 
nancies; they invade contiguous structures but rarely 
metastasize. In a series of 52 patients reviewed by Com- 
pango et al.' only one individual died as a result of 
metastatic disease. Complete surgical resection appears 
to be curative. 

In addition to the interesting histology of the tumor, 
the other unusual feature of this case was the surgical 
management of massive pulmonary embolism. Pul- 
monary embolectomy has been performed in only three 
other pregnant patients. All three mothers and two 


| 2: J fetuses survived. The third fetus (at 10 weeks’ gestation) 
^. aborted 5 days postoperatively. 


^ [n our patient the correct diagnosis was delayed ini- 


7 tlally because of physical findings suggestive of intra- 


. abdominal bleeding. Hemodynamic monitoring with a 
pulmonary artery balloon flotation catheter subse- 
quently demonstrated acute pulmonary hypertension 
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and right ventricular failure, thus supporting the 
agnosis of acute pulmonary embolism. Pulmonary al 
giography was invaluable in demonstrating that. the 
thrombi were accessible to surgical removal. - 
Heparin therapy alone was unsuccessful i inn "ver 
the hemodynamic derangements precipitated by m 
sive pulmonary embolization. Fibrinolytic therapy: yi 
not considered for two reasons. The safety of fibri 
lytic agents in pregnancy has not been est: 
addition, our patient had an absolute contr à 
to such treatment because of her three recent 
procedures. The successful maternal outcom 
case confirms that embolectomy can be a lifes 
measure when right heart failure because of mass 
pulmonary embolism proves refractory to conventio 
medical management. 
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; Elevated | maternal a-fetoprotein levels with subsequent fetal 


exsanguination 
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E nidis a-Fetoprotein, fetal exsanguination 


- Maternal serum a-fetoprotein evaluation has been 
shown to be an effective screening technique for the 
antenatal detection of open neural tube defects. Ma- 
ternal serum a-fetoprotein has also been elevated in 
association 1 with fetal abdominal wall defects, congenital 
ephrosis, multiple pregnancies, and abdominal preg- 
nancies, as well as with some apparently normal fetuses. 
ese " ‘normal” fetuses are at increased risk for still- 
birth for reasons that have not been clearly identified. 
The following case is reported because of the unusual 
association of an elevation of maternal serum a-feto- 
protein with subsequent fetal death 14 weeks later 
caused by spontaneous major fetal-maternal hemor- 











The patient was a 25-year-old primiparous woman 
with an uncomplicated obstetric history. A routine ma- 
ternal, serum a-fetoprotein screening for neural tube 
efects at 15 weeks’ Bon showed an elevated value 
of 153. ng/ml (mean +5 SD = 110 ng/ml). A second 
sample 2 weeks later was similarly elevated. A compre- 
 hensive real-time ultrasonic scan at 18 weeks’ gestation 
- failed to reveal structural anomalies. The patient was 
offered and accepted the use of amniocentesis for de- 
termination of amniotic fluid a-fetoprotein, which was 
»rmal at 3.95 pg/ml (mean +5 SD = 26.75 pg/ml). 
‘third maternal serum a-fetoprotein level prior to 
amniocentesis at 19 weeks' gestation was markedly el- 
evated : at 762 ng/ml (mean +5 SD = 167 ng/ml). 





i rom the Duces of Obstetrics and Gynecology and the Perinatal 
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. example of a pregnancy assoc 





Presented is is a case with persistently elevated maternal serum a-fetoprotein and normal amniotic fluid a- 
toprotein values associated with subsequent fetal-maternal bleeding and fetal death. Fetal-maternal 
bleeding, with potential for rhesus sensitization and fetal death, should be considered in the presence of 
elevated. serum a-fetoprotein levels. (Am J OBsrEeT GvNECOL 1985;152:82-3.) 


The pregnancy proceeded uneventfully until the pa- 
tient presented at 29 weeks’ gestation, complaining of 
the abrupt cessation of fetal movements for 24 hours. 
Real-time ultrasonic scanner confirmed the clinical sus- 
picion of fetal death. The patient denied having vaginal 
bleeding or abdominal trauma. The fetal growth had 


been normal and the fetus had been active until the — | 


cessation of movement. A sample of maternal blood 
was evaluated for evidence of fetal-maternal hemor- 
rhage by means of the Kleihauer-Betke technique. The 
test suggested a fetal-maternal hemorrhage of 45 to 60 
ml, estimated to represent over 50% of the circulating 
fetal blood volume. Maternal serum a-fetoprotein 
drawn after documentation of fetal death and before 
labor was 575 ng/ml. Limited data from our laboratory 
on 29-week pregnancies suggest this value is markedly 
elevated (mean +5 SD = 317 ng/ml). The patient was 
delivered of a 1320 gm stillborn male fetus without 
maceration with the use of prostaglandin E; supposi- 
tories. The placenta was removed manually with con- 
siderable difficulty because the placenta was quite ad- 
herent in some areas. A fetal blood sample could not 
be obtained. The fetus was grossly normal and. autopsy 


was declined. The mother's blood type was A, Riy pos T de 


itive, as confirmed in early pregnancy. 


Comment 


The British have had considerable experience using — 


maternal serum a-fetoprotein as a screening test for. 1 
neural tube defects. Although about 90% of neural tube 


defects may be detected by means of this screening. FL 


technique,! many patients identified as having an in- 
creased maternal serum a-fetoprotein level with ac- 


curate dating and single viable pregnancy will have no — 


identifiable cause for the elevated a-fetoprotein value. x E i 
Fetal blood contains much higher levels of e-fetopro- ^. 
tein than the mother. The case pre 









evated maternal serum a-fetoprot 
and 19 weeks of gestation. Ultra 





























er tesis. for a-fetoprotein gave normal results. Fetal 
ath was documented at 29 weeks in association with 
najor fetal-maternal hemorrhage. 
» The elevation of serum a-fetoprotein in this case may 
ave been due to a small amount of fetal-maternal hem- 
age, which remained stable until the terminal 
leeding that led to fetal death. It seems reasonable to 
screen the maternal blood periodically in these patients 
to detect evidence of major bleeding and, if found, 
“more intense evaluation and possible delivery. Prout? 
— has recently reported a positive oxytocin challenge test 
with evidence of major fetal-maternal bleeding. This 
. group of patients at increased risk of fetal loss from 
.. unknown causes deserves close screening and more in- 
p “tense study. 
-< Although this patient was Rh positive, it seems rea- 
able to consider prophylactic Rh immune globulin 

























Antenatal therapy with corticosteroids and 


postpartum complications 














laborative Group on Antenatal Steroid Therapy 


a Key words: Dexamethasone, respiratory distress syndrome, postpartum complications 











The antenatal administration of certain corticoste- 
oids has been shown to be of value in reducing 
¿incidence of neonatal respiratory distress syn- 
0 : ? ie (RDS). ' However, some investigators have raised 
'oncern about possible adverse effects of such ther- 


The recently completed collaborative study on the 

"prevention of RDS by antenatal administration of dexa- 

Eie ~ methasone! provided data that have been used to help 

Be clarify. the issue of risk versus benefit in the antenatal 
use of corticosteroids. 
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group of. patients receiving dexamethasone antenataly, there was no difference in incidence of 
~~ postpartum complications when compared to a group treated with a placebo. It is concluded that, from the 
P ~ maternal point of view, selected pregnant patients may safely receive corticosteroids to minimize the 
$. incidence of respiratory distress syndrome. (AM J OBsTET GYNECOL 1985;152:83-4.) 





















mune globulin should be vum as edid | 
ultrasound evaluation conducted e» 
recognized there will be a delay between th 
fetoprotein screening and the report of t 
level of a-fetoprotein. Elevated a-fetoprote 
reported to the referring physician within < E 
our area. i. 
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The experimental design of the collabora i 
on the effect of antenatal dexamethasone adi 
tion on the prevention of RDS has been des 
detail.! Briefly 696 women between 26 and k 
gestation were randomized into a placebo « or trea 
group. The steroid group received up to 20 mg of 
methasone intr amuscularly in four divided doses eve 
12 hours while subjects in the placebo group ‘receive 
an inert vehicle which appeared identical to the stud 
drug. The diagnosis RDS was determined by use 
well- defined criteria.! 
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f -Table L Comparison ot treatment groups by 
postpartum complications during hospital stay 






















Treatment 
(96 with complication) 


| _ Complication 


oe infections 


7.1 (24*) 7.5 (26) 0.82 
' Episiotomy infection 0 0 x 
^ Wound infection 1.5 (5) 1.2 (7) 0.58 


“De novo hypertensiont 0.3 (1) 1.0 (3) 0.62 
“Aggravation of preexisting 8.7 (4) 13.3 (6) 0.49 
^ hypertensiont 
Gastrointestinal bleeding — 0 0 
;Hypersensitivity i reactions — 0.6 (2) 0 





0.25 





: | À *The riumbersi in parentheses are the number of cases. The 
denominators for the percentages are 336 for the placebo 
p group and 342 for the steroid group. 


+The denominator for the percentages is the number of 

^ cases without pregnancy-induced or chronic hypertension 
. .. (290 in the placebo group and 297 in the steroid group). 

— .  £The denominator for the percentages is the number of 

cases with pregnancy-induced or chronic hypertension (46 in 

gne plete group and 45 in the steroid group). 











data could be ascertained. There were 46 mothers in 
“the placebo group and 45 in the steroid group with 
~ chronic hypertension or pregnancy-induced hyper- 
- tension. The rates of aggravation of preexisting hy- 
pertension were calculated only within this group of 
^.. women. The rate of de novo hypertension was calcu- 
^ lated among those women who did not have chronic or 
- pregnancy-induced hypertension (290 in the placebo 
group and 297 in the steroid group). 
.. The data were analyzed with the use of the x? test or 
isher's exact test as was appropriate. 
"The results of the analyses shown in Table I indicate 
that there were no significant differences between the 
placebo and the steroid-treated groups in the incidence 
of the complications analyzed. 




















It is clear that hen: a dae ie ‘of patients 
treated antenatally with dexamethasone was compared 
to placebo-treated patients there was no difference in 
incidence of uterine, episiotomy, or cesarean wound 
infection. These findings are not in agreement with 
those of Taeusch et al? who found an increased inci- 


dence of maternal infectious morbidity in mothers with — - 


ruptured membranes for >48 hours and who received 
dexamethasone therapy. The incidence of premature 
rupture of the membranes in our population was not 
different between the placebo group and the dexa- 
methasone group’ while in the study of Taeusch et al. 
there was a difference. Furthermore the latter study 
had only 10 patients in the steroid group and 17 in the 
placebo group with ruptured membranes >48 hours. 
The facts that our randomization produced no bias as 
far as premature rupture of the membranes and that 
our sample size was considerably larger provide con- 
siderable support to our findings. 

Lastly, there was no effect of steroid therapy on ma- 
ternal blood pressure or on gastrointestinal vascular | 


stability. Thus these results demonstrate that there are | 
no adverse maternal effects of antenatal: dexametha- n c 


sone therapy so that from the maternal point of view 
properly selected pregnant women may safely receive 
corticosteroid therapy in an effort to minimize the in- 
cidence of neonatal RDS. 
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In a three-month study,! none of tbe 184 
patients receiving OGEN 1.25 experienced 
a significant rise in BP. About 15% of the 
144 patients receiving conjugated estrogens 
(0.625 mg) experienced a significant rise of 
at least 15 mm Hg. That’s a difference that 
could make a real difference for your patients 
who may be hypertensive or at risk of 
developing hypertension. 


ecause her estrogen ther 
shouldnt affect ber bloo 


eve 
Om 7 4 ora 
, ` = s Ia 7 
, > "ados v^ LI 
SYPE =. VUE LM . 
DES ; 
, $ í 4 f 
i 
í 


á Á 
iig ae" 
b , T 
Cw y . 
W Seo sree E 


Only estrone. Identic 


calculated as 
0.625 mg) 


sodium estrone sulfate 


zi 
V E 
Os 


| | 


+ 


> 


te 1.5 mg, calculated as 
ium estrone sulfate 1.25 mg) 


OGEN 1.25 


(estropipate 3 mg, calculated as 
sodium estrone sulfate 2.5 mg ) 


OGEN 2.5 


(estropipate 6 mg, calculated as 
sodium estrone sulfate 5 mg ) 
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OF INOMA. 

hee. independent case contro! studies have shown an increased 
4 of endometrial cancer in postmenopausal women exposed to €x- 
.l ugenous estrogens for prolonged periods. ^ This risk was indepen- 
| dent of the other known risk factors for endometrial cancer. These 
studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dit- 
ferent areas of the United States with population-based cancer 
teporting systems, an increase which may be related to the rapidiy 

expanding use of estrogens during the last decade.‘ 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers, The risk appears to depend on both duration of treat- 
ment! and on estrogen dose.” in view af these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms should be utilized and medication 
should be discontinued as soon as possible. When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
feast a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of iow doses of estrogen may 
carry less risk than continuous administration: ? it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estragens is impor- 
tant, in all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be underta- 
ken 10 rule out malignancy. 

There is no evidence at present that "natural" estrogens are more 
or less hazardous than “synthetic” estrogens at equiestrogenic doses. 


* OGEN SHOULD NOT BE USED DURING PREGNANCY. 

VM According to some investigators, the use of female sex hormones, 
d both estrogens and progestogens, during early pregnancy may se- 
Fiously damage the offspring. Studies have reported that females ex- 

`- pused in utero to diethylstilbestro!, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare. in one of these studies. 
this risk was estimated as not greater than 4 per 1000 exposures." 
Furthermore, there are reports that a high percentage of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi- 
nal adenosis, " '* epithelial changes of the vagina and cervix. Al- 

| though these reported changes are histologically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
 tarcinoma, 
. Several reports suggest an association between intrauterine expo- 
-gure ta female sex hormones and congenital anomalies in the offspr- 
luding heart defects and limb reduction defects i^ !5 One 
ontrol- study!* estimated a 4.7 fold increased risk of limb re- 
duction defects in infants exposed in utero to sex hormones {oral 
contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
atment for threatened abortion). Some of these exposures 
€ véry short and involved only a few days of treatment. The data 
gest that the tisk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 
oM the past, female sex hormones have been used during pregnan- 
PUES e wan attempt to treat threatened or habitual abortion. ÜGEN has 
not been studied for these uses, and therefore should not be used 
- | during pregnancy. There. is no evidence from well controlled studies 

E that  progéstogens are affective for these uses. 
`F  -# OGEN festropipate tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug. she should be ap- 

_| prised of the potential risks to the fetus, and the question of continu- 

P ation of the pregnancy should be addressed. 








wbicAnONS 
— GEN (estropipate tablets) is indicated for the treatment of estrogen defi- 
ciency associated with: 
t. Moderate to severe vasomotor symptoms of menopause. (There is 
e no evidence that estrogens are effective for nervous symptoms or depres- 
“gion which might occur during menopause, and they should not be used to 
treat these conditions.) 
j ; Atrophic vaginitis. 
(oU & Keaurosis vulvae. 
. 4. Female hypogonadism. 
oe Female castration. 
6.: Primary ovarian failure. 
a osen {ESTAOPIPATE TABLETS) MAS NOT BEEN TESTED FOR 
~ EFFICACY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS 
EFFECT UPON THE FETUS IS UNKNOWN, IT CANNOT BE 
BOXED WARK NDED- ed ANY CONDITION DURING PREGNANCY (SEE 


m CONTRAINDICATIONS 
ÜGEN should not be used in women with any af the following conditions: 
. T. Known or suspected cancer of the breast. 
2. Known or suspected estrogen-dependent neoplasia. 
3. Known or Suspected pregnancy (See Boxed Warning). 
4. Undiagnosed abnormal genital bleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 
6. A. past history nf. thrombophlebitis. thrombosis, or thromboembolic 
disorders associated with previous estrogen use. 











m of malignant neoplasms, Long-term continuous administra- 







if os cervix, vagina, and. liver. There i is now evidence that estrogens 
Pd ad risk af carcinoma of the endometrium in humans. (See Boxed 


je- present. time there is no satisfactory evidence that estrogens 

given. to: postmenopausal women increase the risk of cancer of the 
breast!" a a recent long-term followup of a single physician's prac- 
tice has raised this possibility! Therefore, caution should be exercised 
when. administering estrogens to women with a strong family history of 
breast cancer or who have breast nodules, fibrocystic disease, or abnormal 
Us accu. taii beme examinations should he performed periodical- 
n 








2. Gall bladder disease. A recent study has reported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women re- 
ceiving postmenopausal estrogens.'? similar to the 2-fold increase pre- 
viously noted in users of oral contraceptives. 19??? in the case of oral con- 
traceptives, the increased risk appeared after two years of use.?* 


3. Effects similar to those caused by estrogen progestogen oral con- 


traceptives. There are several serious adverse effects of oral contracep- 
tives, most of which have not, up to now, been documented as conse- 
quences of postmenopausal estrogen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women. it would 
be experted that the larger doses of estrogen used to treat postpartum 
breast engorgement would be more likely to result in these adverse ef- 
fects, and, in fact, it has been shown that there is an increased risk of 
thrombosis in women receiving estrogens for postpartum breast engorge- 
ment, 29,31 

8. Thromboembolic disease. W is now well established that users of 
oral contraceptives have an increased risk of various thromboembolic and 
thrombotic vascular diseases, such as thrombophiebitis, pulmonary embo- 
lism, stroke, and myocardial infarction." ?* Cases af retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral con- 
tracaptive users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug. 79^! An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral contraceptives. ??-3* Hf feasible, estrogen should be disconti- 
nued at least 4 weeks before surgery af the type associated with an in- 
creased risk of thromboembolism; it shouid also be discontinued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found 7-?* this does not 
rule out the possibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore 
estrogens should not be used in persons with active thrombophlebitis or 
thromboembalic disorders, and they should not be used in persons with a 
history of such disorders in association with estrogen use. They should be 
used with caution in patients with cerebral vascular or coronary artery dis- 
ease and only for those in whom estrogens are cleariy needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), compara- 
bie to those used to treat cancer of the prostate and breast, have been 
shown in a farge prospective clinica! trial in men“? to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. 
When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered a clear risk. 

b. Hepatic adenoma, Benign hepatic adenomas appear to be associat- 
ed with the use of oral contraceptives. 75 ?* Although benign, and rare, 
these may rupture and cause death through intreabdominal hemorrhage. 
Such lesions have not yet been reported in association with other estrogen 
or progestogen preparations hut should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic 
shock. Hepatocellular carcinoma has also been reported in women taking 
estrogen-containing oral contraceptives. ?? The relationship of this 
malignancy to these drugs is not known at this time. 

c. Elevated blood pressure. increased blood pressure is not uncommon 
in women using oral contraceptives. There is now a report that this may 
occur with use of estrogens in the menopause? and blood pressure should 
be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives. For this reason, diabetic patients should be carefully ob- 
setved while receiving estrogen. 

4. Hypercalcemia, Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and bone metastases. 


PRECAUTIONS 
A. General Precautions. 

1. A complete medica! and family history should be taken prior ta the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year 
without another physical examination being performed. 

2. Fluid retention — Estrogens may cause some degree of fluid reten- 
tion. Therefore, patients with conditions such as epilepsy, migraine, and 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation. 

3. Certain patients may develop undesirable manifestations of exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased ingi 
dence of mental depression.?* Although it is not clear whether this is due 
to the estrogenic or progestogenir component of the contraceptive, pa- 
tients with a history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estro- 
gen use. 

6. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk af recurrence of jaundice while receiving estrogen-containing 
oral contraceptive therapy. if jaundice develops in any patient receiving 
estrogen, the medication should be discontinued while the cause is inves- 
tigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver 
function and they should be administered with caution in such patients. 

S. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes 
may be expected with larger doses of estrogen. 

a. Increased sulfobromophthalein retention. 

b. increased prothrombin and factors VH, VHE IX, and X; decreased an- 
tithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding giobelin (TBG) leading to increased cir- 
culating total thyroid hormone, as measured by PBL T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Information for the Patient. See text of Patient Package Insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN (estropipate tablets) cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 





























































D. Nursing Mothers: igen hive been terne w he e 
human breast. milk. 


ADVERSE REACTIONS. enun 
(See Wernings regarding. reports ^f possible diniuction 
ied 


thromboembolism.) The following à ad adytis 
reported with estrogenic therapy, including oral conti 
1. Genitourinary system. 
Breakthrough bleeding. spotting. change ie menstrual flow. 
Dysmenorrhea. 
Premenstrual-like syndrome. 
Amenorrhea during and after treatment. 
increase in site of uterine fibromyomata: . 
Vaginal candidiasis. 
Change in cervical eversion and in degree oe cent i 
Cystitis- like syndrome. l 
2. Breast. 
Tendemess, enlargement, secretion, 
3. Gastrointestinal. 
Nausea, vomiting. 
Abdominal cramps, bleating. 
Cholestatic jaundice, 
4. Skin. 
Chloasma or melasma which may persist wien. greg; is aise tin 
Erythema multiforme. Me hg 
Erythema nodosum. 
Hemorrhagic eruption. 
Loss of scaip hair. 
Hirsutism. 
5. Eyes. 
Steepening of comeal curvature. 
intolerance to contact lenses. 
§. ENS. 


Headache, migraine, dizziness. 
Mental depression. 

Chores. 

7. Miscellaneous. 

increase or decrease in weight. 
Reduced carbohydrate tolerance. 
Aggravation of porphyria. 

Edema, 


Changes in libido. 


ACUTE OVERDOSAGE : 
Numerous reports of ingestion of large doses. af estragen-ci 
contraceptives by young children indicate that serius 
occur. Overdasage of estrogen may cause nausea dnd withdrawal 
may occur in females. 


DOSAGE AND ADMINISTRATION 
1. Given cyclically for short-term ase: 

For treatment of moderate to severe vesomotór symptoms, 
vaginitis, or kraurosis vulvae associated with the menopause. 
The lowest dose that will control symptoms: bcn be chose 
cation should be discontinued as promptly as possible. — i 

Administration should be cyclic (e.g., 3 weeks mtani T 

Attempts to discontinue or taper medication should hem 
month intervals, 

The usual dosage range is one ÜBEN 825 lextropipate) Tablet 
OGEN 5 Tablet per day. 
2. Given cyclically: ad 

Female hypogonadism. Female castration. Priman ieri 
lowest dase that will control sym 
one EN 1.25 Tablet to three 











sary to CEN withdrawal lese 
ness of the endometrium. H satis 

occur, an oral progestogen may. he os 
third week of the cycie. 


he taken to rule out rerit in the event of persistent are 
normal vaginal bleeding. : 


HOW SUPPLIED 

ÜGEN (estropipate tablets, USP} is s supplied as OGEN 

pipate), yellow tablets, NDC 0074-3943. 

pate), peach-colored tablets, NDC 0074-384 

pipate), bive tablets, NDC 0074-2951-04 

pate), light green tablets, MOC 0074-2958 

levels are standardized to provide unif 
ooved (Divide-Teb®) to provide dosage ! 
GEN are available in bottles of 100. 
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fons and Usage —LO/OVRAL* is indicated for the prevention of pregnancy in women who elect to 
tal. contraceptives (OC's) as a method of contraception. 
tidications—OC's should not be used in women with any of the following conditions: 
onmbophlebitis or thromboembolic disorders. 
past history of deep-vein thrombophiebitis or thromboembolic disorders. 
Cerebral-vascular or coronaty-artery disease. 
*4& Known or suspected carcinoma of the breast. 
5. Known or suspected estrogen-dependent neoplasia. 
. Undtagnosed abnormal genita! bleeding. 
7. Known or suspected pregnancy isee Warning No. 5). 
8. Benign or malignant fiver tumor which developed during use of OC's or other estrogen-containing 
















































Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive 
ie. This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite 
marked in women over 35 years of age. Women who use oral contraceptives should be strongly advised 
not to smoke. 
heuse of oral contraceptives is associated with increased risk of several serious conditions, inciuding 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gaiibladder disease, hypertension. 
p AoBtioners prescribing oral contraceptives should be familiar with the following information relating to 
ese risks. 












Thromboembolic Disorders and Other Vascular Problems-—An increased risk of thromboembolic and 
ombotic disease associated with use of OC's ts well established. Three principal studies in Great Bntain 
rid-3 in the U.S. have demonstrated increased risk of fatal and nonfatal venous thromboembohsm and 
troke, both hemorrhagic and thrombotic. These studies estimate that users of OC's are 4 to 11 times more 
kely than nonusers to develop these diseases without evident cause. 
EREBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascular disorders in 
women with and without predisposing causes, it was estimated that Ihe risk of hemorrhagic stroke was 2 Ü 
mes greater in users than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater In users 
in in. nenusers. 
YOCARDIAL INFARCTION (Mi)—An increased risk of Mi associated with use of OC's has been reported, 
onfirming a previously suspected association. These studies, conducted in the UK, found, as expected, 
t the greater the number of underlymg risk factors for coronary artery disease (Cigarette smoking, 
pertension, hypercholesterolemia, obesity, diabetes, history of pre-eciamptic toxemia} the higher the risk 
jeveloping MI, regardless of whether the patient was an OC user or not. OC's, however, were found to be 
fear additional nsi factor, In terms of relative risk, it has been estimated that OC users who do not smoke 
fnoking is considered a major predisposing condition to MI are about twice as likely to have a fatai MI as 
onusers who do not smoke. OC users who are also smokers have about a 5-fold increased risk of fatai MI 
mpared to users who do not smoke, but about a 10- to 12-foid increased nsk compared to nonusers who 
not smoke. Furthermore, amount of smoking is also an important factor. In determining importance of 
jese relative risks, however, baseline rates for various age groups must be given serious consideration. 
mportance of other predisposing conditions mentioned above in determining relative and absolute risks 
ag nol as yet been quantified; quite likely the same synergistic action exists, but perhaps to a lesser extent. 
HSK OF DOSE —In an analysis of data denved from several national adverse-reachon reporting systems, 
rifish investigators concluded that nisk of thromboembolism, including coronary thrombosis, s directly 
elated.to dose of estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated 
ith higher nsk of thromboembolism than those containing 50-80 mcg. Their analysis did suggest. however, 
hat Quantity of estrogen may not be the sole factor involved. This finding has been confirmed in the U.S. 
STIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES--A large prospective study carried 
jtin the UK estimated the mortality rate per 100,000 women per year from diseases of the cyculatory 
ystem for users and nonusers of OC’s according to age, smoking habits, and duration of use. Overall 
"excess death rate annually from circulatory diseases for OC users was estimated to be 20 per 100,000 
ages. 15-34— 5/100,000; ages 35-44 — 33/100,000; ages 45-49 140/ 100.000), risk bemg concentrated 
Sider women, in those with long duration of use, and in cigarette smokers. It was not possibie, however, 
5 examine interrelationships of age, smoking, and duration of use, nor to compare effects of continuous 
5. intermittent use. Although the study showed a 10-foid increase in death due to Circulatory diseases in 
sers for 5 or more years, all these deaths occurred in women 35 or cider Until larger numbers of women 
nder 35 with continuous use for 5 or more years are available, # is not possible to assess magnitude of 
elative risk for this younger group. Available data from a variety of sources have been analyzed to estimate 
sk of death associated with various methods of contraception. Estimates of risk of death for each method 
include combined risk of contraceptive method (e.g. thromboembolic and thrombotic disease in the case 
GF OC's) plus risk attributable to pregnancy or abortion in event of method failure, This latter risk varies with 
ffectiveness of method, The study concluded that mortality associated with all methods of birth control is 
ow and below that associated with childbirth, with the exception of OC's in women over AO who smoke. 
Owest mortality is associated with condom or diaphragm backed up by early abortion. Risk of thromboem- 
bolic and thrombotic disease associated with OC's increases with age after about 30 and, for MI, is further 
ncreased by hypertension, hyperchoilesteroteria, obesity, diabetes. or history of pre-eciamphc toxemia, 
nd especially cigarette smoking. Physician and patient should be alert to earhest manifestations of throm- 
rribolic ahd thrombotic disorders (e.g.. thrombophlebitis, pulmonary embolism, cerebrovascular msuf- 
ency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis). Shouid any of these occur or 
Suspected, the drug should be discontinued immediately. A 4- to 6-foid increased risk of postsurgery 
hromboembolic complications has been reported in OC users. 
f feasible, OC's should be discontinued at least 4 weeks before surgery of a type associated with increased 
isk of thromboembolism or prolonged immotilization, 
ERSISTENCE OF RISK OF VASCULAR DISORDERS — Findings from one study in Britain involving Cere- 
tovascular disease and another in the U.S. concerning MI suggest an increased risk of these conditions 
^ users of OC's persists after discontinuation of the OC's. In ihe British. study, risk of cerebrovascular 
isease remained elevated in former OC users for at least 6 years after discontinuation. In fhe US. study, 
ased risk of Mi persisted for at least 9 years in women 40 to 49 years old who had used OC's for 5- 
More years. Findings in both studies require confirmation since they are inconsistent with other pub- 
ished information. 
Ocular Lesions-—There have been reports of neuro-ocular lesions such as optic neuntis or retinal 
ombosis associated with use of OC's. Discontinue OC's if there 1s unexplained, sudden or gradual, partial 
Complete loss of vision; onset of proptosis or diplopia, papiledema, or retinal-vascuiar lesions, and 
nistitutle appropriate diagnostic and therapeutic measures. 





























iral species increases frequency of carcinoma of the breast, cervix, vagina, and liver Certain synthetic 
Ógestogens, none currently contained in OC's, have been noted to increase incidence of mammary 
ules, benign and malignant, in dogs. in humans, 3 case-control studies have reported an increased 
k of endometrial carcinoma associated with prolonged use of exogenous estrogen in postmenopausal 
imen: One publication reported on the first 21 cases submitted by physicians to a registry of cases of 
idenocarcinoma of the endometnum in women under 40 on OC's. Of cases found in women without 
sredisposing risk factors (e.g., irregular bleeding at the time OC's were first given, polycystic ovaries), nearly 
occurred in women who had used a sequential OC. These are no longer marketed. No evidence has 
n reported supgesti’s increased risk of endometrial cancer in users of conventional combination or 
ogestogen-oniy OC's. Several studies have found no increase in breast cancer in women taking OC's or 
trogens. One study, however, while also noting no overall increased risk of breast cancer in women on 
OC's, found an excess risk in subgroups of OC users with documented benign breast disease. Reduced 
Currence of benign breast tumors in users of OC's has been well documented. in summary, there is at 
esent no confirmed evidence from human studies of increased risk of cancer associated with OC's. Close 
“inical surveillance of all women on OC's is, nevertheless, essential. In all cases of undiagnosed persistent 
ir. recurrent abnormal vaginal bleeding, appropriate diagnostic measures should be taken to rule out 
jMignancy. Women with a strong family history of breast cancer or with breast nodules, fibrocystic disease. 
abnormal mammograms should be monitored with particular care if they elect to use OC's 
Hepatic Tumors-— Benign hepatic adenomas have been found to be associated with use of OC's. One 
tudy showed that OC's with high hormonal potency were associated with higher risk than lower potency 
's. Although benign, hepatic adenomas may rupture and may cause death through intra-abdominal 
morrhage. This has been reported in short-term as well as long-term users. Two studies relate risk with 
ration of use of OC's, the risk being much greater after 4 or more years’ use. While hepatic adenoma is 
oft should be considered in women presenting abdominal pain and tenderness, abdomina: mass or 
shock, A few cases of hepatocellular carcinoma have been reported in women on OC's, Relationship of 
hese drugs to this type of malignancy is not known. 
“Use in ar Immediately Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
ffspring-—Use of female sex hormones~—both estrogenic and progestational agents —during eariy preg- 
“fancy may seriously damage the offspring. it has been shown that females exposed in utero to diethyistii- 
< bestrol, a nonsteroidal estrogen, have increased risk of developing in later life a form of vaginal or cervical 
* cancer ordinarily extremely rare. This risk has been estimated to be of the order of 1 in 1,000 exposures or 
; less. Although there is no evidence now that OC's further enhance risk of Ara MES type of malignancy, 
such patients should be monitored with particular care if they elect to use OC's. Furthermore, 30 to 90% 
of such exposed women have been found to have epithelial changes of the vagina and cervix, Although 
these changes are histologically benign, it i5 not Known whether this condition is a precursor of vaginal 


© 1984, Wyeth Laboratories. 










— 
























malignancy. Male children so exposed may develop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannot be presumed they would not induce similar 
changes. An increased risk of congenital anomalies, including heart defects and imb defects, has been 
reported with use of sex hormones, including OC's, in pregnancy, One case control study estimated a 4.7- 
fold increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC's, hormonal 
withdrawal tests for pregnancy, ot attempted treatment for threatened abortion). Some exposures involved 
only a few days. Data suggest that risk of limb-reduction defects in exposed fetuses is somewhat jess than 
] in 1,000 live births, In the past. female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controiled studies that progestogens are effective. There is 
some evidence that tripioidy and possibly other types of polyploidy are increased among abortuses from 
women who become pregnant soon after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
cerved soon after stopping OC's is unknown, It is recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing OC's. tf the patient has not adhered 
to the prescribed schedule, the possibility of pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has been ruled out. if pregnancy is confirmed, 
the patient should be apprised of the potential risks to the fetus, and advisabifity of continuation of the 
pregnancy should be discussed. It is also recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive. Many clinicians recommend 3 months, although no precise information is available on which to 
base this. The administration of progestagen-estragen combinations to induce withdrawal bleeding should 
not be used as a lest of pregnancy. 

5. Gallbladder Disease. Studies report increased risk of surgically confirmed galibladder disease in users 
of OC's and estrogens. in one study, increased risk appeared after 2 years’ use and doubled after 4 or 5 
years use. In one of the other studies, increased risk was apparent between 6 and 12 months’ use. 

7. Carbohydrate and Lipid. Metabolic Effects--Decrease in glucose tolerance has been observed in a 
significant percentage of patients on OC's. For this reason, prediabetic and diabetic patients should be 
carefully observed while on OC's. Increase in trigiycerides and total phospholipids has been observed in 
patients on OC's; clinical significance of this finding remains to be defined. 

B. Elevated Blood Pressure.—increase in blood pressure has been reported in patients on OC's, In some 
women, hypertension may occur within a few months of beginning OC's. in the Ist year of use, prevalence 
of women with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers, Prevalence in users increases, however, with longer exposure, and in the 5th year of use is 2 

to 3 times the reported prevalence in the Ist year. Age is also strongly correlated with development of 
hypertension in OC users. Women who previously have had hypertension dunng pregnancy may be more 
likely to develop elevation of blood pressure on OC's. Hypertension that develops as a result of taking OC's 
usuatiy returns to normal after discontinuing the drug. 

9 Headache--Onset ot exacerbation of migraine or development of headache of a new pattern which is 
recurrent, persistent, or severe, requires discontinuation of OC's and evaluation of the cause. 

10. Bleeding irregularities —Breaktnrough bleeding, spotting, and amenorrhea are frequent reasons for 
patients discontinuing OC's. in breakthrough bleeding, as in ail cases of irregular vaginal bleeding, non- 
functional causes should be borne in mind. 

in undiagnosed persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule Gut pregnancy or malignancy. H pathology has been excluded, time or change to 
another OC may solve the problem. Changing to an OC with a higher estrogen content, while potentially 
useful in minimizing menstrual wregularity, should be done only if necessary, since this may increase risk 
of thromboembolic disease. Women with past history of cligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these pre-existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. 

11. Ectopic Pregnancy -—Ectopic as weil as intrauterine pregnancy may occur in contraceptive failures. 

12. Breast-feeding —OC's given in the postpartum period may interfere with lactation and decrease quantity 
and quality of breast milk Furthermore, a small fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's; effects, if any, on the breast-fed child have not been determined. H feasible, defer 
OC's unhi infant has been weaned. 

Precautions-—GENERAL--1. A complete medical and family history should be taken pror to initiation of 
OC's. Pretreatment and periodic physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Pap smear and relevant laboratory tests. 

As a general rule OC's should not be prescribed for longer than 1 year without another physical examination. 
2. Under influence of estrogen-progestogen preparations, pre-existing uterine ie'omyomata may increase 
in size. 

3. Patients with history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to à serious degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They shouid be prescribed with caution, and only with 
careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome. asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an increased risk of recurrence while on 
OC's. If jaundice develops, OC's should be discontinued. 

6. Steroid hormones may be poorly metabolized in patients with impawed liver function and should be 
administered with caution. 

7 OC users may have disturbances in normal tryptophan metabolism which may resuit in a relative 
pyridoxine deficiency. Climcal significance is undetermined. 

8. Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development 
of folate deficiency and incidence of folate deficiency increases with increasing gestation, if is possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have a greater chance of developing 
folate deficiency and complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant specimens are submitted. 

10. Certain endocnne- and tiver-function tests and blood components may be affected by estrogen-contain- 
ing OC's: a. Increased sultobromophthalein retention. b. Increased prothrombin and factors VII, VHR IX, 
and X, decreased antithrombin 3; increased norepinephrine-induced platelet aggregability c. Increased 
thyroid-binding globulin (TBG) leading to increased circulating totai-tfhyroid hormone, as measured by 
protein-bound iodine (PBI), T4 by column, or T4 by radiounmuncassay. Free T3 resin uptake is decreased, 
refiecting the elevated TBG: free T4 concentration ts unaltered. d. Decreased pregnanediot excretion. 
e. Reduced response to metyrapone test. 

Information for the Patient — See Patient Package Labeling. 

Drug interactions Reduced efficacy and increased incidence of breakthrough bleeding have been asso- 
ciated with concomüant use of nlampin. A similar association has been suggested with barbiturates, 
phenylbutazone, phenytoin sodium, ampicillin and tetracycline. 

Carcinogenesis —-See Warnings on carcinogenic potential of OC's. 

Pregnancy — Category X. See Contraindications, Warnings. 

Nursing Mothers —5ee Warnings. 

Adverse Reactions —An increased risk of these serious adverse reactions has been associated with use of 
OC's (see Warnings): thrombophiebitis, pulmonary embohsm, coronary thrombosis, cerebral thrombosis, 
cerebral hemorrhage, hypertension, gallbladder disease, bemgn hepatomas, congenital anomalies. 

There is evidence of an association between the following conditions and use of OC's although additional 
confirmatory studies are needed. mesenteric thrombosis, neuro-ocular lesions, eg., retinal thrombosis and 
optic neuritis. 

The following adverse reactions have been reported in patients on OC's and are believed to be drug-related. 
Nausea and/or vomiting, usually the most common adverse reactions, occur in approximately 10 percent 
or less of patients during the first cycle. Other reactions, as a genera! rule, are seen much jess frequently 
or only occasionally. Gastrointestinal symptoms (such as abdominal cramps and bloating}: breakthrough 
bleeding, spotting. change in menstrual flow: dysmenorrhea, amenorrhea during and after treatment, 
temporary infertility after discontinuance of treatment; edema, chioasma or melasma which may persist; 
breast changes: tenderness, enlargement, and secretion, change in werght (increase or decrease), change 
in cervical erosion and cervical secretion; possible diminution in lactation when given immediately postpar- 
tum; cholestatic jaundice; migraine; increase in size of uterine ieiromyomata; rash (allergic), mental depres- 
sion, reduced tolerance to carbohydrates: vaginal candidiasis; change in corneal curvature (steapening), 
intolerance to contact lenses. 

The following adverse reactions have been reported in users of OC's, and the association has been neither 
confirmed nor refuted: premenstruai-like syndrome, cataracts, changes in libido, chorea, changes in appe- 
tite, cystitis-ike syndrome, headache, nervousness, dizziness, hirsutism, toss of scalp hair, erythema mul- 
tiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria. 

Acute Overdose .— Serious ill effects have not been reported following acute ingestion of large doses of OC's 
by young children. Overdosage may cause nausea, and withdrawal bleeding may occur in femaies. 


@ each tablet contains © 
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' words: Arteriovenous malformations, pregnancy 


re regnan y can h have. a marked adverse effect on vas- 


plications Ah. aluna case of a young woman is de- 
scribed which illustrates this phenomenon. Following 

this is a review of the literature pertaining to vascular 
malformations in pregnancy. 


at 18 weeks’ gestation with a 2- petens 
ing swelling, pain, and Ee of the 


E genital port w wine stain and long-standing slight enlarge- 
... ment of the left hand. Initially, thrombosis of the ax- 
. Mlary vein was considered possible and the patient was 

. treated with heparin for 6 days. At that time, Doppler 

'". ^. examination with a nondirectional Doppler unit (Bach- 
<. Simpson, Model BVM-315, 5 MHz probe) showed in- 

— . --ereased arterial flow in the hand and increased venous 
yer -> pressure in the arm (60 mm Hg compared with 20 mm 
 .Hgon the right), and the diagnosis of an arteriovenous 
malformation of the left hand was made and subse- 
quently confirmed. Partial venous occlusion, possibly 
. due to extrinsic compression at the axillary or subcla- 
. ian level, was suspected as the cause of arm swelling. 
- ". The patient was discharged but readmitted at 22 weeks' 
—. gestation with increasing pain and swelling of the left 
^ ‘arm, as well as shortness of breath, palpitations, pound- 
-ing headache, and light-headedness. Doppler findings 
were essentially unchanged. No pressures were re- 
corded as the arm was painful to touch, and waveform 

` data were not obtained. Heart rate was 100 to 130/bpm 
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"he case is described of a young woman with progression of a macrofistulous arteriovenous malformation 
during pregnancy. This resulted in severe symptoms necessitating cesarean section, following which there 
was a dramatic postpartum recovery. The arteriovenous malformation was confirmed by angiography. The 
literature related to arteriovenous malformations in pregnancy is reviewed. (Am J OBSTET GYNECOL 




























ai ; eriovenous malformation in pregnancy: A case rep oo: E 


with an $3-S4 gallop, and inarkéd- E 
heave. Two-dimensional echocardiograj 
ventricular hypertrophy with an estimated cardiac 
put of greater than 8 L/min. Dyspnea àt rest was p 
ent and bibasal ráles were heard on auscultation.” 
diagnosis of congestive heart failure was made an 
was started on a regimen of digoxin, with an ex 
clinical response. There was no clinical evidence 
gest a pulmonary embolus. 
The hemoglobin at that time was 89. 0g 
transfusion was given. Reticulocyte coun w 
to 235.0 x 10°/L, bilirubin rose from 8.0 to 23 
L with a change in haptoglobin level to «50 
Hemosiderin was also demonstrated in the uri 
was therefore considered to bea fragmentar 
anemia and was treated by transfusion and 
administration. l 
The subsequent course in the hospital was- cha 
terized by relentless and increasing pain and is 
changes with ulceration of the tip of the eft 
finger and atrophy of the muscles of the lefi t] 
1). A variety of attempts were made to contr 
including acupuncture, biofeedback, variou 
cotic medications, and compressive wrappi 
ever at 32 weeks’ gestation a cesarean section : 
formed because of relentless pain and fear for 
ability of the patient's left hand. A male infant wa bor 
who, after initial problems with respiratory dis 
drome, has done well. Coincidentally, the baby 
congenital cavernous hemangioma on his back a 
Following the delivery there was a dramatic i im 
ment in the condition of the patient's hand wit 
first few days. This improvement continued à at a slo 
rate over the next few mon 











arm was orna 











. Fig. 1. Clinical picture of the left hand, taken during the last 
trimester of pregnancy. Note the marked swelling with isch- 
. emic ulceration of the tip of the left middle finger. 


Because of the continued slow spontaneous improve- 
ment the patient was treated conservatively. At the pres- 
ent time the patient experiences only mild discomfort 
and swelling of the left hand in hot weather and has 
regained full use of the hand with the exception of 
mild extension contractures of the fingers. 


Comment 


The subject of vascular malformations is confused 
- by the large numbers of different names used for these 
lesions. These include capillary and cavernous heman- 
| giomas, port wine stains, circoid, racemose, or serpen- 
" tine aneurysms, congenital arteriovenous malforma- 
' tions, fistulas, aneurysms, and communications. This 
: probably results because of the wide spectrum of clin- 
| ical, pathologic, and angiographic manifestations which 
- can occur with these lesions. 
Szilagyi et al.' believe that these are anomalies which 
occur as a result of arrest or misdirection of develop- 
ment of the primitive vascular system. They propose 
the classification of congenital arteriovenous commu- 
nications based on correlation of the clinical and an- 
giographic findings with the stage of embryologic de- 
velopment at which the lesions were felt to occur. They 
divide these into four categories: (1) hemangiomas, (2) 
microfistulous arteriovenous aneurysms, (3) macrofis- 








See = May f; t985: 
“Am J Obstet Gynecol 





Fig. 2. Anteroposterior view of left hand. Note the marked 
osteoporosis involving primarily the ulnar three rays of the 
hand. 


tulous arteriovenous aneurysms, and (4) anomalous 
mature vascular channels. Hemangiomas occur at the 
earliest stage and the others occur at progressively later 
stages. 

More recently Mulliken and Glowacki’ have at- 
tempted to further simplify the situation by dividing 
these vascular lesions into two major groups, heman- 
giomas and vascular malformations, based on histo- 
pathologic studies. They believe that hemangiomas are 
actually benign neoplasms which show increased mi- 
totic activity and which go through a proliferating and 
involuting phase. However, vascular malformations are 
errors of morphogenesis with stable cellularity. These 
are present at birth and grow commensurately with the 
child although they can be influenced by hormonal bal- 
ance and other factors affecting blood flow. These vas- 
cular malformations can be composed of any combi- 
nation of capillary, arterial, venous, or lymphatic com- 
ponents and may or may not have fistulas. The authors 
included port wine stains in this latter category. In the 



























* present case the patient had a port wine stain which 


- likely contained a long-standing fistulous component 


“which would explain the slight enlargement of the left 

hand. These fistulas progressed during pregnancy and 
became grossly macrofistulous, resulting in congestive 
heart failure and a mechanical fragmentary hemolytic 
anemia. The arteriovenous shunt also resulted in isch- 
emic changes distally likely due to underperfusion of 
the normal capillary network distal to the shunt. The 
localized osteoporosis is likely due to the marked hy- 
peremia in the hand caused by the arteriovenous mal- 
formation. 

Review of the literature reveals rather scanty material 
regarding vascular malformations in pregnancy. How- 
ever, there are several case reports of both the devel- 

opment of new lesions and the progression of preex- 
< isting lesions during pregnancy. There are also a few 
, reports relating changes in vascular malformations to 
the menarche and menses. 

‘There are 11 case reports of cutaneous hemangiomas 
which initially developed during pregnancy.* * These 
were all capillary or cavernous hemangiomas which ap- 
peared at various locations including the hands, wrists, 
lips, and tongue. Three of these showed some spon- 
taneous postpartum regression. In two patients the le- 
sion progressed in subsequent pregnancies. In addi- 
tion, there are four case reports in which a preexisting 
cutaneous Prmangiome showed progression during 

pregnancy"? These were hemangiomas of the lip, face, 
- and neck. 

There are also two case reports of patients with cu- 
taneous hemangiomas who noticed changes at men- 
arche or related to the menstrual cycle. Folin, in 1861, 
described a woman with a hemangioma of the lip which 
was influenced by menstruation and grew during preg- 
nancy.‘ Owen? described a patient with a hemangioma 
on the face which grew rapidly after menarche and 
became painful regularly during the menstrual cycle. 

There are a number of case reports of pelvic arterio- 
venous malformations complicating pregnancy. Ben- 
son et al.' reported on three patients who presented 
with pelvic pain beginning or increasing in pregnancy, 
one of whom had an extensive arteriovenous malfor- 
mation involving the pelvis and right knee. 

There are also a number of reports of spinal vas- 
cular malformations which presented with neurological 
symptoms during pregnancy." '* Of a total of 13 cases, 
nine showed some spontaneous improvement post par- 
tum. One of these patients died of heart failure prior 
|. to delivery in her ninth pregnancy.” In another four 
. cases operation was required in the postpartum period 
or at a later time.^ ^ Three patients required decom- 
-pressive surgical procedures during pregnancy.*" 

Cerebral arteriovenous fistulas in pregnancy have 
also been described. Carotid-cavernous fistulas in preg- 


























Fig. 3. Arteriogram of the left hand 2% weeks post partur 
There is a macrofistulous arteriovenous malformation involv- 
ing the dorsum of the left hand and the ulnar three fingers. 
Marked arteriovenous shunting is present. 


nancy are not rare according to Raskin et al.“ Most of. 
these are now felt to be a type of dural arteriovenous- 
fistula." Walker and Allegre” stated that 25% to 30% 
of women with carotid-cavernous fistulas develop them -~ 
during pregnancy or delivery. Toya et al. cited Sattler 
(from 1920), who found that 17 of 41 spontaneous ~ 
carotid-cavernous fistulas occurred during pregnancy. 
However, angiographically proved cases of carotid-cav- - 
ernous fistulas developing in pregnancy and the early 
postpartum period are few. Toya et al." found only five - 
reported cases. They added two cases of their own — 
which were proved dural arteriovenous fistulas. Both 
of these showed clinical improvement at the termina- 
tion of pregnancy and in one there was angiographic 
proof of disappearance of the carotid-cavernous fis- 
tulas. 
There is also an association between cerebral arte- : 
riovenous malformations and pregnancy. Robinson. et 
al.'^ reported on a large group of patients diagnosec | 



















































s ha “ing: Äther an arteriovenous malformation or an 
neurysm. In the group in which the presentation was 
related to pregnancy, 36% of the patients had an ar- 
teriovenous. malformation versus 9.3% in the group 
werall. Also, of the patients with arteriovenous mal- 
ormations, subarachnoid hemorrhage is much more 
likely to occur in pregnancy, with a frequency of 87%, 
whereas the risk of subarachnoid hemorrhage from an 
-arteriovenous malformation is 10% if a patient is not 
‘pregnant. From this discussion, it appears that preg- 
‘nancy does influence both the development and the 
“progression of vascular malformations. It is also clear 
‘that many of these show spontaneous postpartum 
_regression which is often dramatic, as in the case pre- 
ented. The exact reason why this is so is speculative 
t this time. It is certainly reasonable to postulate that 
‘the changing hormonal balance in pregnancy is re- 
sponsible, but there is no definite proof that this is the 
ase. It is known that estrogens are associated with ar- 
erial. spider telangiectasias* and that they dilate the 
r veins of oophorectomized rabbits.” Progesterones 
lave been. linked to increased venous distensibility by 
cClausland et al.,'’ who showed increased venous 
li stensibility i in pregnancy, during the second half of 
he menstrual cycle, and after castration in women 
.given progesterones but not given estrogens. This may 
be related to the known phenomenon that progester- 
ne i inhibits smooth muscle.'? The change in estrogen 
nd] progesterone status may also explain the changes 
en related to menses and menarche in the cases de- 
“scribed. 

-Other mechanisms may be contributing in certain 
ases such as obstruction of venous return from the 
elvis by the enlarged uterus in the case of pelvic ar- 
eriovenous malformations. The effects exerted by the 
eneral « expansion of blood volume and the cardiovas- 
ular changes which occur during pregnancy are also 
„speculative. 

-There are a few diagnostic and therapeutic lessons 
to. be. gained from this case report and the literature 
| view. First, all patients with a port wine stain or a 
nown arteriovenous malformation should be carefully 
monitored throughout pregnancy for potential com- 
plications, both local (ischemia) and systemic (cardiac 
ailure). Second, a noninvasive method of initial diag- 
sis and follow-up is available in the use of Doppler 
ultrasound, which should be used in preference to stan- 
lard radiologic techniques to avoid ionizing radiation 
luring the pregnancy. Third, if at all possible, ob- 
iterative therapy for the arteriovenous malformation 





























should be delayed until the postpartum m perioda as spon- 
taneous regression may occur. | 

In summary, it is clear that pregnancy can have a 
marked adverse effect on vascular malformations. For- 
tunately, such effects appear to be uncommon and very 


rarely as severe as they were in the patient presented. 


The help of Dr. F. N. McKenzie in the treatment of 
this patient and in the preparation of the manuscript 
is acknowledged. 
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Aminoglycoside dosing in obese puerperal women 






San Antonio, Texas 


e We éoRpaned serum aminoglycoside levels in two groups of obese puerperal women being treated for 
a endometritis. in these goose puerperal Women (weights as much as 100 kg), the Poa ae dose did 


should be Saomad in view of the large doses. (AM J Osstet GvNECOL 1985;152:89-90.) 


Key words: Aminoglycoside, endometritis, obesity, puerperium 


After standard doses of gentamicin and tobramycin, 

. serum levels of these antibiotics are often low in puer- 
.' peral women, most likely because of a larger volume 

d of distribution (mainly extracellular fluid) and more 
_rapid renal clearance.' On the other hand, in obese, 
s “nonpregnant subjects, blood levels are approximately 
95% higher than in nonobese subjects.* Because obesity 
and pregnancy often occur simultaneously, we com- 
pared serum aminoglycoside levels in two groups of 
obese, puerperal women being treated for endometri- 
... tis. One group received an adjusted dose of aminogly- 
^ coside. as. recommended for obese, nonpregnant 
idults.' This r method of calculating the dose was based 
-on lean body weigt t plus 40% of excess weight, to ac- 
count for partial distribution of aminoglycosides to the 
extracellular fluid of adipose tissue. The other group 
received an unadjusted dose based on actual body 
weight. Patients were not randomized to the adjusted- 
or unadjusted- dose group. 

These data were collected from patients participating 
in randomized antibiotic trials between April, 1982, and 
December, 1983. All of these subjects weighed more 
than 30% in excess of desirable weights according to 
weight and height tables for adult women. 

The adjusted-dose group received, every 8 hours, 1.5 

mg of aminoglycoside per kilogram of lean body weight 
plus 40% of the excess body weight umes 1.5 mg. The 
group receiving the unadjusted dose received 1.5 mg/ 
kg of actual body weight, up to a maximum of 150 mg 
every 8 hours. 

The dose of aminoglycoside was infused in 100 ml 
diluent during a period of 30 minutes every 8 hours. 
Each patient also received intravenous clindamycin. On 
the second or third day of therapy, a blood specimen 
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was drawn for determination of antibiotic levels 30 min 
utes after completion of the infusion. Troug Lë 
trations were not routinely determined bec use 
have been uniformly low in our patients. 
Blood samples were centrifuged and serum: 
that day or frozen at — 20° C and assayed within 3 da 
The assay was performed with a fluorescence. pe 
ization, competitive binding immunoassay ( Abbe 
TDX, Irving, Texas). 
Each patient had pretherapy and posttherapy sert 
creatinine determinations performed, but none had a U 
diometric testing. Serum levels between 5 and 10 g 
ml were considered "therapeutic." Statistical analysis. 
was by two-tailed Student's £ test. 
iui d levels were a in 127 7 obese 





m significant differences betwee the adjusted 

unadjusted-dose groups for years of age (26.1 to 
versus 22.9 + 3.6 years), weight (90.4 + 13.5 ve 
85.4 + 8.7 kg), height (61.8 + 2.6 versus. 61. jsi 
inches), excess weight (51% + 16% versus 46% 
18%) or serum aminoglycoside level (4.7 = 1.4 ve 
5.5 + 1.6 pg/ml). The adjusted-dose group did receiv 
a lower mean dose (109 + 16 versus 128 + 10 mg 
p < 0.002). No patient showed evidence of nephrotox- 
icity, and no level exceeded 10 pg/ml. Du 

Recent studies have noted that one third to one ha 

of puerperal women will have "subtherapeutic" ' tobra- 
mycin or gentamicin levels following administration of 
standard doses (3 to 5 mg/kg/day).' However, Schwart 
et al? have shown that, given a dose of 1 mg/kg of 
actual body weight, healthy obese adult subjects had 
significantly higher aminoglycoside levels (25% higher) 
than did subjects of normal weight. Although gent: 
micin and tobramycin are thought to be distribute 
mainly to extracellular fluid, Schwartz et al.” point out — 
that fatty tissue contains about 45% to 50% of the ex- l 
tracellular water of nonadipose tissue (in the form: of 
blood and interstitial fluid). Accordingly, they recom- 












nend that, for nióderately: obes patients 30% t to 100% 
xcess weight), aminoglycoside dosage be based on lean 
body weight plus 4056 of the excess body weight. 
r Because obesity is a common complication of preg- 
n our population, we compared the peak levels 
obese. patients | given either the adjusted or the non- 
i Is ed dose. Several problems exist in our study. 
atients inthe unadjusted-dose group all received 
famicin, whereas nine of 14 in the unadjusted-dose 
oup. eceived. tobramycin. However, these two anti- 
tic have virtually identical kinetics. Second, this was 
I domized study, but we note that these two 
were | similar in all aspects except for dose re- 
ed. Third, because few patients were studied, small 
ut real differences in the group characteristics or in 
mean antibiotic levels may not have been detected, but 
we believe that, clinically, these are similar groups. Fur- 












ther, although a larger 4 series és ight Wemonitrate a sig- 

























nificantly higher antibiotic level in the unadjusted-dose 
group, the mean of that group (5.5 + 1.6 pg/ml) still 
allows a considerable margin of UIN E 
In obese puerperal women (as much as 100 kg). on DN 
dose of gentamicin or tobramycin need not be adjusted — ^ — 
for excess weight initially, but determination. ofanti- ^ oo 
biotic levels seems appropriate in view of the large 
doses. i 
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" Regulation of. circulatory ayaainies with changes in 
= ‘posture is challenged uniquely in humans, and the chal- 
B lenge i is severe during late gestation when the gravid 
. uterus impedes venous return, at least in the supine 
and sitting positions." * Increased venous capacitance 
. during gestation’ may aggravate this mechanical ob- 
.. struction. Serial studies of blood volume’ and left ven- 
` tricular volume? show that both increase throughout 
. gestation. Nevertheless, rest and exercise stroke vol- 
. umes in women near term, in both the supine and 
_ -sitting positions, are not appreciably greater than those 
T - measured post partum.** These seemingly conflicting 
.. . data need to be explained. 
|... The importance of the gravid uterus in restricting 
es venous return (and therefore stroke volume) in the 
— - supine and sitting positions has been suggested by sev- 
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Exercise dynamics in late gestation: Effects of 


| diee rate and stroke volume were measured serially in subjects at rest in the sitting position and at the 
onset and end. of a 6-minute period of upright bicycle exercise. Twenty-three subjects with normal | 
nancy : were studied in late gestation and again post partum. Rest and exercise cardiac outputs in late l 
gestation were not different from those in the postpartum period. Heart rate was higher at rest and stroke - 
lume lower during exercise in late gestation than post partum. At the end of exercise, stroke volume fell 
p dramatically in late gestation but not post partum. Ten women prospectively identified as physically fit had 
-responses that were not different from those of the nonfit cohort in late gestation. Post partum, the 
physically fit women had exercise responses typical of trained persons and different from those of the 
nonfit cohort. In late gestation, rest and exercise hemodynamics in subjects in the sitting position appeared 
to be dominated by factors influencing venous return, independent of physical fitness. (Am J OBSTET 


Key words: Maternal cardiac output, exercise, stroke volume, fitness, posture 
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venous return in late cn The responses of phys 
ically fit and nonfit women would ached the eem 


hiémodstiamice forie ea we invenire | he. 
sponse of maternal heart rate and stroke nid 5 
upright bicycle exercise in late gestation; the data: wer 
compared with those obtained in the same WO! n en pos 
partum. ; 








Methods | 

Twenty-three women volunteered to participate i | 
protocol approved by the Human Research Commit 
of the Oregon Health Sciences University. Referrals fo r 
the protocol came from a community-based. exercis : 
class called "Fitness in Pregnancy.” Women gener: 
enter the class at 16 weeks of gestation. Isotonic e: : 
is performed for 30 minutes three times each » ek 
6096 to 7096 of age-predicted maximal heart rat 

Subjects were studied at 34and 38 we 
and 12 weeks post partum. Studies we e pe 







i Table I. Maternal and fetal demographics 


Factor Fit Nonfit 
Age (yr) 28.3 + 2.4 28.8 + 1.8 
Height (m) 1.66 + 0.04 1.63 + 0.06 
Pregravid weight (kg) 54.2 + 5.1 54.0 + 4.6 
Gestation (wk) 39.8 + 1.8 40.5 + 1.2 
Birth weight (gm) 3286 + 344 3316 + 366 





Mean + 1 SD. 


- between 9:30 AM and noon; subjects had partaken of 
^ a light breakfast without caffeine. Data were collected 
— with the subject sitting upright on a bicycle ergometer 
during rest for 6 minutes, while pedaling at a rate of 
. 40 to 50 rpm and an exercise intensity of 300 kpm - 
min^! for 6 minutes, and during 10 minutes of recov- 
ery. During the recovery period, pedaling was not al- 
lowed but subjects were permitted to place their feet 
on the motionless pedals or the ergometer yoke. 

At each study session, blood pressure was recorded 
at one-minute intervals with an Infrasonde blood pres- 
- sure monitor (Marion Scientific, Costa Mesa, Califor- 
p ... nia) during rest, within 15 seconds after the cessation 
—' of exercise, and at 1-minute intervals during recov- 
~~ ery. Electrocardiogram, basilar phonocardiogram, and 
transthoracic dZ/dt (the derivative of electrical imped- 
ance [Z] with respect to time, in ohms per second) were 
recorded continuously on an Elema Schónander four- 
channel ink-jet recorder. To measure impedance, two 
. mylar tapes with aluminum bands (3M Corp., Minne- 
. -apolis, MN) were placed around the lower neck and 
two around the thorax: the outer pair transmitted a 
100 kHz 2 ma current and the inner pair measured im- 
. pedance. A Minnesota Impedance Cardiograph model 
-.. 804B (Surcom Inc., Minneapolis, MN) was used to gen- 
. erate dZ/dt and measure basal transthoracic imped- 
ance. Stroke volume was calculated from the Kubichek 
equation as modified by Denniston et al.’: 


SV =p oe dZ/dt ET (1) 








^ where SV = stroke volume, p = resistivity of blood 
~ (ohms) = 56.8e°°°", H = hematocrit obtained from 
packed cell volume, Lo = shortest distance between 
— the inner electrodes on the neck and chest (centime- 
ters) Zo = basal impedance (ohms), dZ/dt = mini- 
mum value of the derivative of impedance with re- 
“spect to time (ohms : second" '), ET = ejection time 
> (seconds). 

3j In order to familiarize ourselves with this technique 
and to test its validity in our laboratory, we obtained 
simultaneous measurements of cardiac output by im- 
pedance cardiography and by either a direct Fick 
method or an indicator dilution technique in patients 
in the cardiac catheterization. laboratory. or coronary 
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care unit. Aortic insufficiency systematically caused 
overestimation of cardiac output by impedance, and 
data from patients with aortic insufficiency were de- 
leted from further analysis. Seventy-one pairs of out- 
puts, 56 during rest and 15 during exercise, showed a 
correlation coefficient of 0.72 with a slope not different 
from 1. The average cardiac output by impedance was 
not different from the average obtained by the stan- 
dard techniques. Serial measurements were made in 15 
subjects during rest and exercise; in 10 subjects two 
measurements were made at an interval of 30 minutes 
and in seven subjects at an interval of 1 day. The cor- 
relation coefficient for the change in output by imped- 
ance and a standard technique was 0.73. The changes 
measured by impedance and standard techniques were 
not different from one another. 

Stroke volume measurements were made at 2 and 5 
minutes of rest, at 1, 3, and 5 minutes of exercise, and 
at 1, 3, 5, and 9 minutes of recovery. Each measurement 
of stroke volume was made during end-expiratory 
apnea and the average dZ/dt and ET during six cardiac 
cycles were used in equation |. Heart rate was calcu- 
lated from the six-cycle lengths and cardiac output was 
computed as the product of the averages of heart rate 
and stroke volume. 

Fitness questionnaire. On entering the study, each 
subject completed a questionnaire detailing her exer- 
cise history prior to and during pregnancy. Women who 
had performed regular aerobic exercise (for instance, 
running, swimming) three times a week for 45 minutes 
each time and for at least 2 years prior to pregnancy 
were termed "fit^; the remainder were considered as 
nonfit controls. 

Data analysis. The unpaired ! test was used to com- 
pare resting and exercise values at 34 and 38 weeks of 
gestation. Because no differences between the two time 


periods were found, 34- and 38-week data were aver- 


aged thereafter. Data within rest periods were not sta- 
astically different (analysis of variance) and were there- 
fore averaged to provide a single value. Data within 
exercise periods were likewise not different, but the 5- 
minute measurements were used to better approximate 
steady-state values. Recovery measurements were an- 
alyzed individually. Hemodynamic data were analyzed 
by pregnancy state, fitness state, and study condition 


(rest, exercise, and recovery intervals) by three-way - 
analysis of variance." Significant differences were then - 


pursued by determination of simple main effects. The 
Newman-Keuls range test was used to determine sig- 
nificant changes from the resting condition.* 


Results 
Demographic data for the 23 subjects in the study 


.group are shown on Table I. No subject had hyperten- 


ecol 
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E Fig. 1. Cardiac output and its components, heart rate and stroke volume, are shown at rest, during 
80W upright bicycle exercise, and during recovery at 34 and 38 weeks' gestation and 3 months post - 
E partum. Measurements of cardiac output, heart rate, and stroke volume were not different at s 
and: 38 weeks' gestation; these results were averaged to provide a single late-gestation measurement. 
Although cardiac output was not affected by late gestation during this exerc ise protocol, the heart 
rate and stroke volume responses differed in late gestation compared to the postpartum period. - 








Exercise 


“Late gestation 





79 + 10 114 * 17* 
Pot partum 66 + 13 105 + 15* 
p (between groups) «0.025 NS 
Stroke volume (ml) 
Late gestation 66 x 17 82 + 23+ 
Post partum 73 + 22 98 + 25* 
p (between groups) NS «0.05 
Cardiac output (L - min ^!) 
. Late gestation 5.2 + 1.4 9.2 + 2.7* 
Post partum 4.8 + 0.9 10.0 + 1.6* 
p (between groups) NS NS 
. Systolic blood pressure 
Late gestation 113 € 9 148 + 20* 
Post partum 110 € 9 134 + 16* 
~. p (between groups) NS NS 


E on 


? 7 | *Significant within-group difference from rest value: p « 0.001. 
Significant within-group difference from rest value: p < 0.05. 
. iSignificant within-group difference from rest value: p < 0.01. 


sion or heart disease and all pregnancies produced sin- 
gle live infants. No subject used diuretics or other car- 


< diac medications. Ten women were prospectively iden- 


tified as fit. Their characteristics were not different 


: from those of the remainder of the study group. All 


: subjects described a subjective decrease in exercise tol- 
erance that was. progressive during gestation. Never- 
'heless, the fit women continued to perform substantial 

exercise during gestation. Fit women exercised outside 




















Table II. Rest, exercise, and recovery hemodynamics in late gestation and post partum 











Exercise dynamics i 


e Post Partum N —-23 
434 wks Gest N—19 
B 38 wks Gest N— 17 


STROKE VOLUME 









Recovery 









85 + 16+ 9] + 16i 89 x 15f 
$25 19T 72 + 14+ 72 X 04i 
«0.01 «0.001 «0.001 
76 + 191 61 +19 63 + 19 
100 + 33* 87 + 274 82 + 261 
«0.005 «:0.005 «0.025 
6:5 x Lj/* 5.4 + 1.5 5.3 + 1.6 
68+ 157 6.0 + LI} 5.6 + 1.1 
NS NS NS 
131 + 18* 117 = 10 114 € 8 
125 + 16* 1H2 1] 111 x 11 
NS |. NS NS 
of structured classes 6.1 * 3.2 hours per. week be « 


4.5 + 2.2 hours per week during, and 5 5: L2 t t25 hou 
per week after pregnancy. | 
Hemodynamic data were obtáined i in 19 of 23 wom 
at 34 weeks and in. 17 of 23 women at 38 wee 
gestation. All 23 women had at. least on ie 
study in late gestation. and. post partun n. Th 
complete studies at 34 weeks were caused by poor e 
trode connection in two subjects. and schedul ng di 
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Fig. 2. Cardiac output and its components, heart rate and stroke volume, are shown at rest, during 
50 W upright bicycle exercise, and during recovery in late gestation and 3 months post partum for 
fit and nonfit subjects. During late gestation, hemodynamics in fit and nonfit subjects were not 
different. Post partum, fit women had lower heart rates and larger stroke volumes at 3 and 5 min- 
utes of recovery (analysis of variance). Less conservative statistics (unpaired ! test) show significant 
differences between fit and nonfit heart rate and stroke volume at rest and exercise, in addition to 


recovery. 






















éülties i in the remainder. The six incomplete studies at 
38 weeks were caused by poor electrode connection in 
one: subject and earlier than anticipated delivery and 
scheduling difficulties in the remainder. Rest, exercise, 
and recovery heart rate, stroke volume, and cardiac 
output at 34 and 38 weeks of gestation and post partum 
re shown in Fig. 1. There was no difference between 
values obtained at 34 and 38 weeks of gestation. Ac- 
cordingly, for subjects with studies at both 34 and 38 
weeks, the results were averaged. 
` -The results are detailed in Table H. Cardiac output 
values in subjects in the sitting position were unchanged 
in late gestation compared with the postpartum period 
at rest, during exercise, and during recovery. In con- 
trast, heart rates were increased and stroke volumes 
reduced during late pregnancy. The decrement of 
; stroke volume during late gestation was most striking 
d liately after exercise, when it fell to control values 
d 3 minutes. In contrast, stroke volume increased 
l ely. after exercise in postpartum subjects and 
ined above resting values at 5 minutes of recov- 
"here. was no difference in systolic or mean blood 
sures between late DE and the postpartum 




















| "The. 10 prospectively identified. fit. women were 
„readily recognizable as a group from. postpartum stud- 
des. Heart rates. were lower and stroke volumes higher 





than in the remainder of the subjects. However, during 
late gestation the heart rate, stroke volume, and cardiac 
output responses to exercise and recovery in the fit 


women were indistinguishable from those of the nonfit RS 


women (Fig. 2). 


Comment 
To our knowledge, this represents the first report of 


the response of the cardiovascular system to the onset 
and end of upright exercise late in human pregnancy. ~ 
It should be recognized that the women volunteering 


for this study may not typify average North American 
women. They are an unusually well-motivated, health- 
conscious group. All had prenatal care; none smoked. 
We believe, nevertheless, that the conclusions from this 
study are not importantly altered by the bias of the 
subject population. 

Steady-state cardiac output at rest and during ex- 
ercise was not different between late gestation and the 


postpartum period in this study. Guzman and Caplan* ho 








measured cardiac output during 250 and. 350 kpm - ste ss 


min^! exercise in pregnant and postpartum. subjects; — 
^C higher 
during late gestation than during the. pos i tum pe- 





they found values that averaged 2.3 L "min 





riod for 250 kpm : min^' exercise and. 1.2 E: min”! for 
350 kpm - min”! exercise. This amounted. toa 12% to 
31% increase with the smaller difference at the heavier 













ork load. Guzman and Caplan’ used the indirect Fick 

method to determine output by measuring disappear- 

ance of an inhaled gas (nitrous oxide) and they did not 

report resting cardiac output. Ueland et al? used an 

. indicator dilution technique (indocyanine green) to 

measure cardiac output. Resting output in 11 subjects 

in the sitting position was 5.2 L - min ^ in late gestation 

and 5.0 L- min^! post partum. These values are not 

different from those reported in the present study. 

During exercise, cardiac output was 19% higher at 100 

kpm : min^! and 5% lower at 200 kpm > min^! during 

late gestation than post partum. We conclude that in 

late gestation steady-state cardiac output at rest in the 

sitting position is not different from postpartum values. 

Furthermore, cardiac output during upright bicycle ex- 

-. ercise is the same or only slightly greater in late ges- 
= tation compared to postpartum. 

| is. . The components of cardiac output, heart rate, and 

. stroke volume are also similar in all three studies. Ue- 

land et al? found that sitting heart rate was 8 bpm 

higher in late gestation than post partum; during ex- 

ercise, heart rate was 14 to 17 bpm higher in late ges- 

tation than post partum. In Guzman and Caplan's? 

— study, heart rate was approximately 12 bpm higher 

. during exercise in late gestation than postpartum. 

ke volume was the same at rest in late gestation 

st. “partum in the study by Ueland et al.,’ and 

ng exercise, stroke volume in late gestation was not 

ferent from the postpartum value. In Guzman and 

Caplan's? study, stroke volume in late gestation aver- 

-. aged 12% above the postpartum value during exercise. 

— [n our study, stroke volume was reduced 14% at rest 

and 17% during exercise in late gestation compared 

with postpartum values; only the difference during ex- 

ercise reached significance. We conclude that, in late 

gestation, heart rate in the sitting position is increased 

both at rest and during exercise, whereas stroke volume 

. does not appear to be importantly different between 

late gestation and the postpartum period except during 

recovery. 

Since stroke volume normally increases early during 

graded exercise," we interpret these findings to mean 

| that the available resources for increasing stroke vol- 

ume during late pregnancy are fully used. This is fur- 

ther supported by the higher heart rates. We can only 

conclude that in late gestation upright exercise stroke 

volume is not affected by the increased heart size? and 

blood volume* reported by others. The hypothesis that 

venous return in the upright position is responsible for 

this discrepancy is supported by the observations at the 

`> | send of exercise. Stroke volume during late gestation 

EUN drops precipitately during recovery in contradistinction 

to the rise in stroke volume seen in postpartum subjects 

-— and in other reported studies" after exercise. The ac- 






























































tive muscle pump of the working legs may be nec 
to force blood past the uterus or to overcome hy 
static pressure in an overly compliant venous bed. 
Considering the similarity of the stea n 
surements of output in this study by i mi d 
diography to those from two studies^? in w 
ified Fick techniques were used, we are confide: 
the reliability of impedance cardiography durin 
nancy. Our initial evaluation of this techniqu 
a satisfactory, though less precise, measure 
output in patients undergoing cardiac cathete 
uon. Others have used this technique to ASSESS € 
at rest, during exercise," ^ and in response to v; 
stresses"! and have reported good correlatio 
indicator dilution techniques. There is one 
the technique failed to assess stroke vo ur 
rately." Studies made by others during 
although not substantiated by independe 
measurements, show results similar to thos : 
et al." regarding the effects of posture ark 
of gestation on stroke volume. Secher et al.’ 
cardiac output by impedance and by thermo 
women undergoing elective cesarean section a 
cluded that "the impedance method is reliable for 
suring cardiac stroke volume in late pregnancy. 
physiologic conditions in the conscious patient." V 
lieve that our experience and that of others st 
the view that impedance cardiography gives à 
data about individual changes in stroke volume 
that accurate group averages are obtainable: with t 
technique. o> R. 
We were surprised that fit women were indistitig 
able from the remainder of the study group during k 
gestation. Normally, fit subjects respond to exerc 
with a greater stroke volume and a slower heart rate. 
at a fixed work load than do nonfit subjects, and w 
found this expected result post partum. We incorrect 
hypothesized that prior aerobic training would impro 
hemodynamics throughout gestation. There are si 
larities between the cardiac changes characteristic o 
pregnancy’ and those associated with chronic isotonk 
training." In both situations, the heart is enlarged, wi h 
normal systolic function. However, the athlete's he: 
enlarges proportionally; the wall increases in thi k 
to the same extent as the enlargement of : 
diameter; during pregnancy, wall thickness. 
nearly constant. There are several possible expl 
for the absence of a training effect in late gesta 
is possible that advanced pregnancy causes ac avity 
itations in ft women that allow detraining wo : 
Saltin et al.? have shown the rapid regression. f 
ing effects with 3 weeks of bed rest. Train 
regained 20 to 40 days after the reins 
cise. This could explain why the fit wo nen 
























































. ferent from the controls during the postpartum study. 
We doubt that detraining was a major factor in this 
- study. The majority of the fit women continued sub- 
J stantial exercise activities to the end of pregnancy. Al- 
< ternatively, the unfit women may have been "trained" 
by the fitness class during pregnancy. Collings et al.” 
. have demonstrated increased aerobic capacity in re- 
“sponse to an exercise program during pregnancy. 
- Their program was substantially more rigorous than 
our Fitness in Pregnancy class. Exercise training was 
performed on the bicycle ergometer for 25 minutes 
< three times weekly at an average heart rate of 152 bpm. 
| Since exercise stroke volume in our nonfit group was 
lower in late gestation than postpartum, we doubt that 
< cardiovascular training in the exercise class caused the 
J responses of the fit and nonfit groups to merge in late 
gestation. 

The best explanation that we can suggest for the lack 
-.. of training effect during late gestation is inadequate 
.. venous return. As Krogh” recognized, "The heart can- 
. not do more than send out what it gets." Implicit in 
_ this hypothesis is the concept that blood volume, pos- 
. ture, and venous capacitance are the dominant he- 
~ modynamic determinants during late gestation. Despite 
a vastly expanded blood volume, late gestation is not 
. characterized by plethora and an increased stroke vol- 
. ume. Rather, in many situations the heart receives a 
. marginal venous return. 
- If cardiac output is marginal or inadequate, a choice 
must be made between maternal and fetal tissue. Lab- 
- oratory investigation in animals suggests that, during 
. exercise, uterine blood supply falls but placental flow 
-. may be preserved.” The relevance of these data to hu- 
mans is conjectural because we, uniquely, jeopardize 
| venous return by maintaining the upright position. Ep- 
y idemiologic data show lower birth weights in humans 
when mothers continue upright work during preg- 
: ied = 
< The rapid fall in stroke volume at the end of exercise 
- in late gestation deserves further comment. Normally, 
d stroke volume increases because of augmented end di- 
| astolic dimension and increased systolic shortening," 
- the latter attributed to sustained elevation of contrac- 
: tility due to circulating catecholamines coupled with a 
l lower arterial pressure at the end of exercise. This sug- 
x gests that in late gestation end-diastolic volume during 
recovery from exercise may be even smaller than it was 
. during the initial resting period. Possibly, factors other 
; than the upright posture or vena caval obstruction are 
` at work. During exercise, increased blood flow to work- 
ing muscles and skin (for heat loss) tends to increase 
venous capacitance. This is offset normally by adren- 
ergic vasoconstriction in other capillary beds.^' Perhaps 
adrenergic regulation of arterial tone and venous ca- 





pacitance is altered in pregnancy, to the detriment of 





venous return during exercise. Reduced vasomotor 
function in pregnancy has been suggested.” Alterna- 
tively, veins draining working muscles or thermoreg- 
ulatory beds may be enlarged; vasodilation could result 
in an increased venous capacitance that would over- 
whelm compensatory vasoconstriction in other beds. 


Facilities for the Fitness in Pregnancy class are gen- 
erously provided by the Portland Metro YMCA. 
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_ Implantation site in complete molar pregnancy: A study of 
2 immunologically competent cells with monoclonal antibod i 


E T : Salim E. Kabawat, M.D., Mahpareh Mostoufi-Zadeh, M.D., Ross S. Berkowitz, M.D., 
_ Shirley G. Driscoll, M. D., Donald P. Goldstein, M.D., and Atul K. Bhan, M.D. 
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The nature and intensity of inflammatory cellular infiltrate in the implantation sites of 10 complete molar 
pregnancies were evaluated by immunohistochemical staining of frozen tissue sections with monocional 
__ antibodies. As compared to the implantation site in normal pregnancy, there was an increase in the 
E number of infiltrating inflammatory cells in the molar implantation site. Most of the inflammatory cells were 
-T-cells with predominance of T4* (Leu-3a*) cells over T8* cells. Inflammatory cells were not detected in 
hen olar vesicles. The possible implications of these findings in molar pregnancy are discussed. (AM J 








GYNECOL 1985; 152:97-9. ) 


Gestational trophoblastic neoplasms are of special in- 
terest because of their unique biologic property of aris- 
ing in the conceptus and invading the pregnant woman 

and because of their favorable response to chemother- 
.apy. Recent studies demonstrated that most complete 
hydatidiform moles have chromosomes entirely of pa- 
ternal origin. Thus they can be considered as complete 

| allografts in a (presumably) immunologically compe- 

_ tent host. To examine whether this allograft status ini- 
E | — tiates an immune response that may account for their 
favorable prognosis, we previously reported the lack of 
E deposition of immunoglobulin and complement at the 
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molar implantation site. In the currerit study 
clonal antibodies that react with immunologically V 4 

petent cells were used to determine the nature ofc cel 
lular immune response in the moles and their impla | 
tation sites, i 


Material and methods E 

Tissue samples were obtained from three evaci 
moles and from sharp curettings of 10 molar im 
tation sites and were frozen in OCT compound. 
4 um cryostat sections were fixed in acetone and s 
with monoclonal antibodies by an avidin- biotin im- 
munoperoxidase technique (Vector Laboratories). T he 
monoclonal antibodies used are commercially av ailable E 
from Becton-Dickinson (the Leu series), Ortho Diago 
nostics (the OK series), Coulter Immunology [Coulter 
clones (cc) series] and Hybritech, [Anti-common lew- - 
kocyte antigen, (T200)]. These antibodies react as fol- - 
lows: anti-Leu-4 is a pan- T cell reagent; anti~Leu-3a 
and anti- T4 (cc) react with helper/inducer T cells (class 
H MHC antigens reactive cells) and macro ages; : 
OKTS reacts with cytotoxic/suppressor. T cells. (class I 
MHC antigens reactive cells); anti-B1 (cc reacts v vid 
all B cells except plasma cells; © OKMI reacts: with gt 














Fig. 1. Cryostat section of the implantation site of a molar pregnancy stained with anti-Leu-3A 
antibody. Many Leu-3a* cells are present in the perivascular location. (Immunoperoxidase with 
hematoxylin counterstain, x 400). 


uu ocytes, macrophages, and natural killer cells; anti— 

-Leu-7 reacts with natural killer cells. Negative control 
d 'sections from each case were also stained with OKT6 
i antibody, which reacts with thymocytes and Langer- 
~~ hans/indeterminate cells or with the second developing 
intibody alone. One section from each case was also 
B tained with anti-HLA-DR (la-like) (Becton-Dickin- 
.son). The infiltrating inflammatory cells were counted 
in 10 random consecutive high-power microscopic 
fields, and the average was calculated. 







Results 
Sene There was no staining with anti- T200 antibody in the 
-. molar vesicles, indicating the absence of infiltrating in- 
.. flammatory cells and of Hofbauer cells.’ Molar vesicles 
_were HLA-DR negative. 
~ [n contrast, in the molar implantation site there was 
.a moderate increase in infiltrating inflammatory cells 
.as compared to normal pregnancy.’ The majority of 
‘infiltrating cells were T lymphocytes (Leu-4"), aver- 
„aging about 15 cells per high power field (range 3 to 
47) as opposed to 3 to 4 T cells per high power field 
dn normal pregnancy.' In all cases the number of T4*, 
^ Leu-3a* cells was larger than that of Leu-4* cells. This 
is due to the presence of numerous T4", Leu-3a* mac- 
rophages in the decidua as previously reported.' How- 
ever, when the number of T8* cells was compared with 
<> that of total T cells (Leu-4* cells), T8* cells were still 
^ in the minority, contributing about one quarter to one 
third of the total number of T cells. Thus most of the 
increased T cells at the molar implantation site are T4*. 
In 6 of 10 molar implantation sites, these T4*, Leu- 
3a* cells were located primarily around blood vessels 












(Fig. 1). Many of the tissue macrophages stained with 
anti-HLA-DR antibody and some with OKMI. 

Polymorphonuclear leukocytes stained intensely with 
OKM! antibody and were found diffusely infiltrating 
the decidua. Leu-7* cells and B1* lymphocytes were 
extremely rare. 


Comments 


Our findings indicate that there is an average four- 
fold increase in T cell lymphocytic infiltrate in the molar 
implantation site as compared to the implantation site 
of normal pregnancy. Although of markedly less in- 
tensity, the lymphocytic infiltrate in the molar implan- 
tation site 1s reminiscent of cellular infiltrates observed 
in skin allograft bed and delayed hypersensitivity re- 
actions in skin, especially in the abundance of T4* (Leu- 
3A") cells and their presence in perivascular location. 
In skin allografts undergoing rejection,’ a marked T 
cell infiltrate is present, with T4* cells more abundant 
in the dermis, especially perivascularly, while T8* cells 
infiltrate the epidermis. In contrast, no inflammatory 
infiltrate is noted here in the molar chorionic villi. This 
may suggest a lack of recognition by the maternal im- 
mune system of the villous trophoblast which does not 
express major histocompatibility antigens. As the T cell 
infiltrate was restricted to implantation site (maternal 
tissues), it is unlikely that T cells were initiating a direct 
cytotoxic reaction. Therefore it is possible that T4* 
(Leu-3A*) cells may be inducing a delayed hypersen- 
sitivity type of reaction in the molar implantation site, 
leading to vascular changes with resulting ischemia and 
subsequent abortion or rejection of the molar preg- 
nancy. | 
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Interferon responses in maternal and fetal mice 


Arthur T. Evans, M.D., Gloria Carandang, B.S., Edward J. Quilligan, M.D., and 


Thomas C. Cesario, M.D. 
Orange, California 


The kinetics of maternal-fetal interferon and a chemical interferon inducer were studied in Swiss-Webster 
white mice at 8, 15, and 19 days of gestation. Crude interferon was administered by maternal tail vein 
injection to one group. There was no transfer of interferon to the fetus despite high maternal levels. A 
chemical interferon inducer (10-carboxymethyl-9-acridanone) was given intramuscularly to a second group. 
Both maternal and fetal interferon responses rapidly reached significant levels, although the fetal response 
was less than that of the mother. Presence of the inducer was demonstrated in both maternal and fetal 
samples, indicating placental transport of the chemical to the fetus. The implications of these findings for 
the fetal immune response are discussed. (AM J OssteT GYNECOL 1985;152:99-102.) 


Key words: Interferon, mice, placental transfer 


Interferon is a protein with well-recognized antiviral 
activities. It occurs as one of the most immediate im- 
mune responses, appearing within hours of the pres- 
ence of viral double-stranded RNA in the cytoplasm.’ 
There are also chemical inducers capable of stimulating 
interferon synthesis or release. Interferon accom- 
plishes a number of complex actions at the cellular level, 
but it clearly plays a key role in modulating the response 
to infectious challenge, particularly from viruses. 

The mature fetus and neonate possess interferon re- 
sponse capabilities.’ Indirect evidence through animal 
and human cell culture studies exists for the presence 
of interferon production earlier in fetal life." The ex- 
act function of interferon in the developing fetus is not 
clear. Yet the role of interferon in extrauterine life in- 
dicates that it may assume equally important functions 
in the fetus. Little is known about its dynamics between 
mother and fetus or the fetal interferon response to a 
chemical interferon inducer. . 

This study was designed to directly investigate the 
kinetics of maternal-fetal interferon during pregnancy 
in an animal model. The first objective was to determine 
both maternal and fetal responsiveness to nonviral in- 
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terferon stimulation at various stages of gestation. We 
also evaluated the placental capacity for transfer of in- 
terferon and an interferon inducer. 


Material and methods 


Mice. The mouse was selected for study on the basis 
of cost, ease of handling, and availability of a supply 
of species-specific interferon and of the chemical in- 
ducer 10-carboxymethyl-9-acridanone. Swiss-Webster 
white mice with a total gestational life of 19 to 20 days 
were used with timed pregnancies. Mice were obtained 
as insemination-dated groups from Charles River Lab- 
oratories in Wilmington, Massachusetts. Shipment ar- 
rivals were coordinated to correspond to investigation 
at 8, 15, and 19 days’ gestation. Fetal implantation takes 
place on day 4 or 5 so that prior to day 8 of gestation, 
the uterus and fetus were too small to allow reliable 
recovery of fetuses for analysis. 

- Interferon. Commercially available interferon was 
initially used and found to be of insufficient quality to 
give detectable levels. Therefore crude murine inter- 
feron was prepared by inducing mouse L cells with 
Newcastle disease virus. After the cells had grown to 
confluence, 100 EID,, of virus per cell was added and 
incubation was carried out overnight. The following 
day the supernatants were harvested and analyzed 
against pH 7 citric acid for 5 days and phosphate-buff- 
ered saline solution for 24 hours. Supernatants were 
then centrifuged at 25,000 rpm for 90 minutes in a 
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Table I. Interferon titers after maternal tail 
vein inoculation with crude interferon 





M.S 0 160 80 40 0 

A. F. 0 0 0 0 0 

F. H. 0 0 0 0 0 
19 days’ gestation 
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omic 

I 

l 

| 

| 


Spinco L-2B Ultracentrifuge. The interferon-contain- 
ing solutions were then frozen at — 80° C until use. 

Interferon assays. Interferon assays were performed 
by means of a microtiter system that utilizes murine L 
cells and vesicular stomatitis virus. The assay is read by 
cytopathic inhibition. The last dilution inhibiting 50% 
of the cytopathic effect compared to the control is 
termed the interferon titer. All assays incorporated an 
internal interferon standard titered against National 
Institutes of Health reference No. G006-904-511. The 
latter in our system titers 800 U. Titers are expressed 
in international units. The minimum sensitivity of in- 
terferon detection in this system is 10 IU. 

Murine experiment. Two separate groups of mice 
were studied. Study of each group was repeated twice, 
and interferon samples were frozen and independently 
double checked. Group 1 was directly injected via tail 
vein with 7500 U of crude mouse interferon in a 0.6 
cc volume. Control mice not receiving interferon were 
sacrificed at time O. Subsequently, groups of three to 
five injected mice were put to death at 10, 30, 60, and 
120 minutes after interferon injection. Maternal serum 
and as many fetuses as possible were collected and 
pooled from each batch of mice. Pooled fetuses were 
homogenized with 0.5 ml of phosphate-buffered saline 
solution and then clarified by centrifugation as the fetal 
homogenate. The supernatant was designated as the 
fetal homogenate. Amniotic fluid was obtainable only 
in pregnancies of 15 days’ gestation, the quantity being 
insufficient for collection at 8 and 19 days. 

Group 2 underwent interferon induction by intra- 


muscular injection of 30 mg of 10-carboxymethyl-9- 


acridanone. This is a highly soluble compound that 
is a potent species-specific inducer of interferon in 
the mouse and hamster? Adult and newborn mice 
have a 10-carboxymethyl-9-acridanone interferon re- 
sponse that is particularly rapid and intense within 1 
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Table II. Interferon induction by 
10-carboxymeth-9-acridanone 


Ohr | Ihr 2hr 4 hr & hr 
QU) | GU) | GU) | dU) | dU) 


2560 5120 2560 640 


8 days’ gestation 


0 0 320 320 1280 
S 0 2560 2560 2560 160 
F. 0 0 40 160 20 

0 10 320 160 . 20 
H 


1280 1280 1280 640 


XL tn 
O DOD O 
| 


0 10 320 604 


to 2 hours after injection. Batches of three to five mice 
were put to death and specimens collected as in the 
first group, but at intervals of 1, 2, 4, and 8 hours. Con- 
trol mice, not receiving 10-carboxymethyl-9-acrida- 
none, were tested similarly to the experimental mice. 
A longer period of observation was selected for the 
inducer-treated mice compared to that of the inter- 
feron-treated mice because of the longer period of de- 
tectable interferon levels. | 

Levels of 10-carboxymethyl-9-acridanone in each 
pooled specimen were analyzed by spectrophotofluo- 
rometry. À Specs-fluo-log measured relative fluores- 
cence at 440 jum after excitation at 250 um.’ 


Results 


Group l. The maternal and fetal response to direct 
maternal tail vein injection of interferon is detailed in 
Table I. As expected, maternal interferon titers rose 
quickly following injection at all gestational ages, peak- 
ing rapidly in 10 to 30 minutes. There was no evidence 
of interferon activity in any of the fetal or amniotic 
fuid samples, indicating that the exogenous maternal 
interferon did not cross the placenta to the fetus. Con- 
trol samples did not demonstrate the presence of any 
interferon-like activity. 

Group 2. Interferon response and 10-carboxymethyl- 
9-acridanone levels are presented in Tables II and III, 
respectively. Administration of 10-carboxymethyl-9-ac- 
ridanone induced the presence of interferon in all ma- 
ternal and fetal samples including amniotic fluid. Ma- 
ternal levels appeared within 1 hour and peaked by 2 
hours. Interferon presence in the fetal homogenate 
lagged slightly behind the maternal levels while am- 
niotic fluid values were delayed even further. The time 
lag sequence is consistent with the concept of gradual 
equilibration of 10-carboxymethyl-9-acridanone across 
the placenta to the fetus and amniotic fluid. Determi- 
nation of 10-carboxymethyl-9-acridanone levels con- 
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Table III. Levels of 10-carboxymeth-9-acridanone 
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Control l hr 2 hr 4 hr 8 hr 
(mg/ml) . (mglmi) (mg/ml) (mg/ml) (mg/ml) 


8 days’ gestation 


M. S. 0 827 

A. F. - -— 

F. H. 0 382.3 
15 days’ gestation 

M. S. 0 751.9 

A. F 0 126.2 

F. H. 0 174.5 
19 days’ gestation 

M. S. 0 827 

À. F E -— 

F. H 137 


firmed that the chemical was present in all these fluids 
at all gestational ages but at lower levels in fetal samples 
compared to maternal samples. 


Comment 


Concepts of protection of the fetus from the threat 
of viral infection have traditionally concentrated on the 
dynamics of humoral immunity, particularly in the 
form of antibodies. The fetal antibody response is lim- 
ited and ineffective early in pregnancy and certainly 
not capable by itself of routinely deterring fetal viral 
infection. Maternally acquired antibodies are more ef- 
fective but not present in large number until late in 
pregnancy. The cellular and nonimmunoglobulin se- 
cretory components of the fetal immune response have 
received little attention. However, by 10 weeks’ gesta- 
tion, T cells are present in the peripheral fetal circu- 
lation with recognizable subtypes at 14 weeks.'? These 
findings suggest that, just as in infancy and adulthood, 
there is more to the fetal immune response than active 
and passive antibodies. Interferon could be a potential 
weapon against fetal viral infection, especially since the 
interferon response can be rapidly mobilized and 1s 
active against a wide range of viruses. 

Specific information on the human fetal inest 
response does not exist. Desmyter et al." were unable 
to detect circulating interferon in infants with congen- 
ital rubella; however, they demonstrated that these chil- 
dren possessed an appropriate interferon and antibody 
response to measles vaccination. Several authors have 
evaluated human fetal and neonatal leukocyte inter- 
feron response in cell culture at varying gestational 
ages. Emodi and Just" found that leukocytes from in- 
fants with congenital cytomegalovirus responded to 
stimulation with only small amounts of interferon 
whereas asymptomatically shedding infants have the 
same interferon response as virus-free infants. Ray; 
Carter et al.’ and Banatvola et al.’ all concurred that 
human fetal cells at 10 to 24 weeks' gestational age when 


184.6 92.8 151.2 
35.6 7.4 31.4 
646.7 24.3 0 
214.6 138.7 24.0 
265.5 153.7 23.3 
827 74.5 11.3 
129.5 108.7 l 44.2 


stimulated by virus challenge in vitro possessed an in- 
terferon response at least equal to infants and adults. 
Subsequently, Bryson et al.” demonstrated that cells 
from neonates had decreased capacity to produce y- 
interferon, but produced a-interferon in normal quan- 
tities. 

Three groups have studied interferon responsive- 
ness of intact fetal animals. All three demonstrated fetal 
interferon production after virus challenge in the sec- 
ond and third trimesters." *° Only Overall found in- 
terferon in the first trimester using fetal lambs but at 
very low levels. Subsequently, he was unable to dem- 
onstrate placental transfer of interferon late in sheep 
pregnancies. Both Overall and Barbosa found strong 
maternal interferon responses to viral stimulation. 

In our system it is not possible to be certain that the 
interferon found in the fetus is strictly fetal and not of 
maternal origin. Since our data and that of others sug- 
gest interferon does not readily cross the placenta, it 
seems likely that we are measuring interferon of fetal 
origin. The levels of interferon found circulating after 
10-carboxymethyl-9-acridanone injection were consid- 
erably higher than after interferon injection and were 
maintained for a longer period. It is possible that such 
high levels could have permitted transplacental inter- 
feron passage. 

Regardless of interferon's origin, it is clear that there 
Is an intact response in gravid animals from the second 
trimester through term. Quantitatively, the responses 
were similar regardless of gestational age. They cor- 
responded 'with the responses in nonpregnant adult 
mice in Taylor's study. This is the first demonstration 
that high levels of fetal interferon can be found in the 
fetus after induction by an exogenously administered 
chemical compound (10-carboxymethyl-9-acridanone) 
instead of a virus. Further, the levels of interferon in 
the fetus during induction were substantial. Placental 
permeability to the chemical inducer was confirmed by 
direct assay. 
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If the interferon found in the fetus is of fetal origin 
as we suspect, then we may assume that the fetal in- 
terferon response is present relatively early in intra- 
uterine life, perhaps as early as the late first trimester. 
Itoccurs at a time when virtually all known components 
of the immune system are nonexistent or immature. 
However, the exact functional maturity of fetal inter- 
feron remains open to question. Neonatal interferon 


subtype production is known to be incomplete.” a-in- | 


terferon and B-interferon response is equivalent to that 
of adults, while y-interferon is deficient. The latter has 
a greater cell growth inhibitory effect than other in- 
terferons. 

Many questions remain to be answered about fetal 
interferon and its potential applications. Its cell growth 
inhibitory effect could be responsible for the congenital 
anomalies or intrauterine growth retardation that is 
frequently associated with fetal viral infection. It is not 
known for what length of time the fetus produces in- 
terferon when undergoing viral challenge, nor is it clear 
whether interferon alone can protect the fetus. The 
function of natural and exogenous chemical interferon 
inducers in stimulating the system also requires inves- 
tigation. Clearly, the fetal immunologic response is 
more complex than we have appreciated. A more com- 
plete understanding of the system may allow us to uti- 
lize it to improve fetal and neonatal survival. 
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Eutopic and ectopic macromolecular human placental lactogen 


Ida S. Calvert, Bruce D. Weintraub, Lucy Panton, Lisa Gaffney, and Saul W. Rosen 


Bethesda, Maryland 


Macromolecular forms of human placental lactogen have received little attention because it has been 
thought that such forms either compose only a small fraction of total immunoactive placental lactogen or 
are merely laboratory artifacts. We examined serum and placental tissue from women with normal 
pregnancy (first and third trimesters), serum and tissue from women with eutopic tumors (mole and 
choriocarcinoma), and serum from men with ectopic placental lactogen production. Samples were 
chromatographed on. dextran gel (Sephadex G- -100), and placental lactogen was measured in the fractions 
by radioimmunoassay: In all specimens examined, immünoactive placental lactogen was found at the void 
volume of the column (molecular weight 7 150,000 daltons). This macromolecular placental lactogen 
comprised <4% of total placental lactogen in the third trimester, in mole, and in 16 of 18 first-trimester 
samples but was significantly higher, up to 19%, in the malignant cases. In two first-trimester placental 
extracts (but not in their matched sera) macromolecular placental lactogen was the dominant (>45% of the 
total placental lactogen) immunoactive species. Authentic monomeric placental lactogen was not converted 
to macromolecular placental lactogen by repeated freezing and thawing. Third-trimester placental 
macromolecular placental lactogen was unstable; only 1396 remained at the void on rechromatography. 
First-trimester placental macromolecular placental lactogen, on the other hand, was stable to 
rechromatography. The behavior of immunochemical dilutions of macromolecular placental lactogen from 
first-trimester placenta was similar to that of monomeric placental lactogen in the same sample. 
Macromolecular placental lactogen is probably not artifact, and it can comprise a large fraction of the total 
immunoactive placental lactogen in certain conditions. (AM J Osster GvNECOL 1985;152:103-11.) 


Key words: Human placental lactogen, macromolecular, gel chromatography, 


radioimmunoassay 


The lactogens or mammotropins, including prolac- 
tin, placental lactogen, and growth hormone, are a fam- 
ily of proteins with similar molecular weights, similar 
immunologic and biologic properties, and extensive ho- 
mology in the structure of their genes. They probably 
derive from a common ancestral gene.’ Size hetero- 
geneity, including both dimeric and macromolecular 
forms, has been Gamers euntes for growth 
hormone*? and for prolactin.’ However, with the no- 
table exception of a well-characterized interchain di- 
sulfide dimer of placental lactogen,* the macromolec- 
ular forms of placental lactogen recognized ever since 
the early in vitro studies of Suwa and Friesen* have 
received much less attention. Part of this neglect has 
related to the belief that such macromolecular forms, 
if present at all in vivo, comprise only a very small 
fraction of total immunoactive placental lactogen or are 
merely laboratory artifacts. 

In this study, we have looked for macromolecular 
placental lactogen in serum and placental tissue from 
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women at term and in the first trimester of pregnancy, 
in serum and tissue from women with eutopic benign 
and malignant tumors of the placenta, and in serum 
from men with ectopic placental lactogen production. 


Methods 

Sera and tissues. Term maternal peripheral venous 
blood and term placentas were obtained at vaginal de- 
livery, kept on ice, and processed within 50 minutes. 
The clotted blood was centrifuged at 1,000 x g for 15 
minutes; the serum was separated, centrifuged at 
100,000 x g for 1 hour, and chromatographed im- 
mediately. Placental tissue was freed of membranes and 
fibrous tissue, and was washed with cold saline solution 
until visibly free of blood. Ten grams was homogenized 
in a Waring Blendor at high speed for 1 minute in 100 
ml of an ice-cold solution of phosphate-buffered saline 
(0.01 mol/L of sodium phosphate, pH 7.4, 0.15 mol/L 
of sodium chloride, and 0.0003 mol/L of sodium azide 
[PBSA]) containing the protease inhibitors aprotinin 
and phenylmethylsulfonyl fluoride (PBSAI). The re- 
sulting tissue extract was centrifuged at 1,000 x g for 
20 minutes; the supernatant was separated, centrifuged 
at 100,000 x g for 1 hour, and the final clear super- 
natant was chromatographed immediately. 

Peripheral venous blood was obtained from the 
patients with hydatidiform mole on the day before 
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Fig. 1. Gel chromatography on Sephadex G-100 of sera and placental extracts from two women 
(L. B. and B. G.) at term. V, denotes the void volume and "'J-PL denotes the elution volume of 
cochromatographed radioiodinated monomeric placental lactogen. Dashed lines represent fractions 


not assayed because of technical problems. 


evacuation and was centrifuged at 1,000 x g for 
15 minutes. The serum was separated and frozen for 
1 week to 2 months. The serum was then centrifuged 
at 100,000 x g for | hour and stored at 4° C for 1 to 
5 days until chromatographed. Tissue from these pa- 
tients was washed immediately with cold saline solution 
until. visibly free of blood and frozen for 1 week to 2 
months. Samples of 2.0 and 8.6 gm were homogenized 
in glass (tissue grinder, Ten Broeck, Corning) in 10 ml 
of PBSAI, and the extract was processed as described 
above. The extract was stored at 4? C for 1 to 5 days 
until chromatographed. 

Serum from two men with ectopic placental lacto- 
gen- producing tumors and serum from a woman with 
gestational choriocarcinoma (provided by Dr. Leo 
Twiggs) had been frozen at — 20? C for several years. 
The thawed sera were centrifuged at 100,000 x g for 
I hour, just prior to chromatography. 


Peripheral venous blood from women in the first 
trimester of pregnancy was obtained 1 to 2 hours before 
abortion. The blood was kept on ice for 4 hours and 
centrifuged at 1,000 x g for 15 minutes. The serum 
was separated and stored overnight at 4? C. It was then 
centrifuged at 100,000 x g for 1 hour and stored at 4° 
C for 2 to 3 weeks until chromatographed. Placental 
tissue from these women was kept on ice for 4 hours, 
washed with cold saline solution until visibly free of 
blood, and stored at 4° C overnight. Five grams was 
then homogenized in glass in 5 ml of PBSAI and pro- 
cessed as described above. The extract was stored at 4° 
C for 2 to 3 weeks until chromatographed. All centrif- 
ugations were carried out at 4° C. 

Gel chromatography. Supernatant in amounts of | 
or 2 ml of either serum, placental extract, or tissue 
extract was applied to a 1.5 by 90 cm column of beaded 
dextran gel (Sephadex G-100) that had previously been 
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Table I. Heterogeneous forms of eutopic and ectopic placental lactogen: percent recovered by G-100 
chromatography 












LB Pregnancy, third trimester 2.6 ? 88 6.0 7.7 87 
F.P Pregnancy, third trimester 24 2.4 89 0.2 ? 94 
D. O Pregnancy, third trimester 1.2 3.0 91 

B.G Pregnancy, third trimester 3.4 6.0 85 0.6 2.0 90 
L.C Pregnancy, third trimester 2.0 2.6 94 

R. A. Pregnancy, third trimester 2.3 2.1 95 

No. ] Pregnancy, first trimester 2.5 0.7 95 46 0:2 27 
No. Pregnancy, first trimester 0.3 0.6 97 44 1} 37 
Pool of 13 Pregnancy, first trimester 3.0 <0.6 97 
No. 3 Pregnancy, first trimester 3.3 0.9 93 
No. 4 Pregnancy, first trimester 0.7 0.2 99 
No. 5 Pregnancy, first trimester <0.3 0.3 99 
S. M. Hydatidiform mole 4.3 : 88 0.9 1.8 97 
D. P. Hydatidiform mole 1.8 ? 92 0.9 1.8 95 
P. S. Choriocarcinoma 9.2 ND 90 

M. M. Stomach carcinoma 11 ND 88 

G. C. Retroperitoneal carcinoma 19 ND 81 

? = Shoulder on monomer peak; ND = not detected. 

Results 


calibrated with purified, nonglycosylated, globular pro- 
teins of known molecular weight; the column was 
eluted with PBSA containing 0.0196 (w/v) ovalbumin at 
a flow rate of 5 to 7 ml/hr. In some experiments, third- 
trimester serum and term placental extract were also 
applied to a 1.5 by 90 cm column of polyacrylamide 
gel (Bio Gel P-150). Trace quantities of iodine 125— 
labeled porcine thyroglobulin (to mark the void vol- 
ume), '?I or iodine 13]—labeled placental lactogen, and 
5]-Jabeled sodium iodide (to mark the salt peak) were 
cochromatographed in each run as internal] markers. 
In some experiments, '°]-labeled ovalbumin (molecu- 
lar weight 45,000), to mark the elution volume of the 
placental lactogen dimer? was also cochromato- 
graphed. All gel chromatography was carried out at 
4° C except for a single serum that was chromato- 
graphed at room temperature. Fractions of 1 ml were 
collected and stored at 4° C until assayed. Estimation 
of the elution volume and quantitation of asymmetric 
peaks were done by triangulation. 

Radioimmunoassay. All fractions were analyzed 
for placental lactogen by a double-antibody radioim- 
munoassay according to our previously published 
method,’ with minor modifications. Two types of assay 
were used: a 37° C overnight rapid assay and a more 
sensitive 6-day assay at 4° C, with delayed addition of 
labeled placental lactogen. Immunoassayable placental 
lactogen in tissue extracts was not affected by the ho- 
mogenization technique (data not shown). Immuno- 
chemical dilutions were performed in solutions con- 
taining protease inhibitors*: phenylmethylsulfonyl flu- 
oride (1 mmol/L), aprotinin (1,000 U/ml), and soy bean 
trypsin inhibitor (0.1%). Testing for parallelism was 
done according to Rodbard.? 


Third-trimester sera and term placentas. Six third- 
trimester sera were chromatographed on Sephadex G- 
100. Typical elution profiles are shown in the upper 
panels of Fig. 1. Three species of immunoactive pla- 
cental lactogen were almost invariably found. The dom- 
inant species coeluted with labeled monomeric placen- 
tal lactogen and comprised 85% to 95% of the total 
placental lactogen recovered (Table I). A second species 
eluting in the region of dimeric placental lactogen® 
comprised 2.1% to 6.0%. A third species (Fig. 1, inset 
to upper left panel), comprising 1.2% to 3.4% of the total 
placental lactogen recovered, eluted at the void volume 
of the column. Occasionally (Fig. 1, inset to upper righi 
panel) an additional peak of immunoactive placental 
lactogen was seen eluting near but not at the void vol- 
ume. Calibration of the column in a separate experi- 
ment gave apparent molecular weights of 25,000 for 
monomeric placental lactogen, 47,000 for dimeric pla- 
cental lactogen, and >150,000 for void volume placen- 
tal lactogen. 

Elution patterns were unchanged whether serum was 
chromatographed at room temperature or at 4° C, but 
the total recovery of applied placental lactogen at 4^ C 
averaged 8596 while the recovery at room temperature 
was much less (data not shown). There was no differ- 
ence in the elution patterns of serum chromatographed 
on polyacrylamide (Bio-Gel P-150) (data not shown). 
Neither freezing and thawing (15 times) nor dialysis 
against PBSA altered the amount or elution position of 
immunoactive void volume placental lactogen from un- 
fractionated third-trimester serum. - 

Extracts of three normal term placentas were chro- 
matographed on Sephadex G-100. Typical elution pro- 
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Fig. 2. Immunochemical dilutions of purified standard placental lactogen from placenta and im- 
munoactive forms of placental lactogen in extracts of term and first-trimester placentas. Upper panel: 
Serial dilutions of purified standard placental lactogen and void volume and monomeric placental 
lactogen from a term placental extract chromatographed on Sephadex G-100. Lower panel: Serial 
dilutions of purified standard placental lactogen and void volume and monomeric placental lactogen 
from first-trimester placental extract No. 3 (upper right panel of Fig. 6) chromatographed on Sephadex 


G-100. 


files of two of these, from the same women whose serum 
profiles are discussed above, are shown in the lower 
panels of Fig. 1. Again, three species of immunoactive 
placental lactogen were found. The dominant species 
. comprised 87% to 94% of the total placental lactogen 
recovered (Table I) and coeluted with marker mono- 
meric placental lactogen. The second species comprised 
2.0% to 7.7% of the total recovered placental lactogen 
and eluted in the region of dimeric placental lactogen. 
The third species comprised 0.6% to 6.0% of total re- 
covered placental lactogen and eluted at the void vol- 
ume. Immunochemical dilutions of placental lactogen 
from the void volume and from the monomeric regions 
of one of these extracts were both parallel to standard 
monomeric placental lactogen purified from placenta 


(Fig. 2. upper panel). When void volume placental lac- 
togen from one of these extracts was rechromato- 
graphed, 67% migrated in the region of monomeric 
placental lactogen and only 13% remained at the void 
(Fig. 3, upper panel). 

Serum and tissue from women with hydatidiform 
mole., Elution profiles of sera from two women with 
hydatidiform moles are shown in the upper panels of 
Fig. 4. The dominant peak again coeluted with marker 
monomeric placental lactogen and comprised 8896 to 
92% of total placental lactogen recovered (Table I). No 
distinct peak was found in the region of dimeric pla- 
cental lactogen. The placental lactogen immunoactivity 
eluting at the void volume comprised 1.8% to 4.3% of 
the placental lactogen recovered. 
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Elution profiles of tissue extracts from these same 
patients are shown in the lower panels of Fig. 4. The 
placental lactogen immunoactivity eluting in the re- 
gions of monomer, dimer, and void volume comprised 
95% to 97%, 1.896, and 0.9%, respectively, of the total 
placental lactogen recovered (Table I). In one of the 
tumor extracts (Patient D. P.), there was the suggestion 
of an additional immunoactive species, eluting between 
void volume and dimeric placental lactogen ( Fig. 4, inset 
to lower left panel). 

Serum placental lactogen in patients with eutopic 
and ectopic malignant tumors. Only two peaks of im- 
munoactive placental lactogen were found in the serum 
of a patient with metastatic gestational choriocarci- 
noma. As shown in the top panel of Fig. 5, a dominant 
peak eluted with marker monomeric placental lactogen 
(recovery of 90%, Table I), and a minor peak eluted 
at the void volume (recovery of 9.296). No distinct peak 
was found in the region of dimeric placental lactogen. 
Similarly, only two peaks were found (Fig. 5, middle and 
lower panels) in sera of men with a retroperitoneal car- 
cinoma and a carcinoma of the stomach. Recovery of 
ectopic placental lactogen was 81% to 88% for mon- 
omer and 11% to 19% for void volume (Table I). Again, 
no distinct peak was found in the region of dimeric 
placental lactogen. 

First-trimester sera and placentas. Two first-trimes- 
ter sera were chromatographed on Sephadex G-100. 
Three peaks of immunoactive placental lactogen were 
found. The dominant peak coeluted with marker mo- 
nomeric placental lactogen and comprised 95% to 97% 
of the total placental lactogen recovered (Table I). The 
second peak (dimer) and third peak (void) com- 
prised 0.6% to 0.7% and 0.3% to 2.5%, respectively, of 
total placental lactogen recovered. 

Extracts of placental tissue from first-trimester abor- 
tions were chromatographed, and their elution profiles 
are shown in Fig. 6. As in the sera, three immunoactive 
placental lactogen peaks were found. As seen in the 
upper panels, the dominant peak (monomeric) com- 
prised 93% to 99% of the total placental lactogen re- 
covered (Table I), the second peak (dimer) <0.6% to 
0.9%, and the third peak (void) <0.3% to 3.3%. De- 
crease in pH of the eluting buffer from 7.4 to 6.0 did 
not alter the amount or elution position of immunoac- 
tive void volume placental lactogen from unfraction- 
ated first-trimester placental extract (data not shown). 

Immunochemical dilutions of the void volume and 
monomeric peaks from first-trimester placental extract 
No. 3 are shown in the lower panel of Fig. 2. Monomeric 
placental lactogen from this first-trimester placenta di- 
luted in parallel to standard monomeric placental lac- 
togen from third-trimester placenta. However, void 
volume placental lactogen and monomeric placental 
lactogen from this placenta did not dilute in parallel to 
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Fig. 3. Rechromatography of void volume placental lactogen 
on Sephadex G-100. Upper panel: Fractions 37 and 40 of term 
placental extract of B. G. (lower right panel of Fig. 1} were 
pooled and rechromatographed. Lower panel: Fractions 34 to 
41 of first-trimester placental extract No. 3 (upper right panel 
of Fig. 6) were pooled, dialyzed against water, lyophilized, and 
rechromatographed. 


each other. When void volume placental lactogen from 
one of these first-trimester placental extracts was re- 
chromatographed, all immunoactivity remained at the 
void (Fig. 3, lower panel). Void volume placental lacto- 
gen from first-trimester placenta did not alter its im- 
munologic or elution properties after storage for 11 
weeks at 4° C or after dialysis against distilled water 
prior to lyophilization (data not shown). 

However, in two placental extracts from the first 
trimester (as seen in the lower panels of Fig. 6), the 
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Fig. 4. Gel chromatography on Sephadex G-100 of sera and tumor extracts from patients (DP, SM) 
with hydatidiform mole. V, denotes the void volume, ’”’J-OA the elution volume of cochromato- 
graphed radioiodinated ovalbumin (molecular weight 45,000), and ’J-PL the elution volume of 
cochromatographed radioiodinated monomeric placental lactogen. 


dominant species eluted at the void volume and com- 
prised 4496 to 4696 of total placental lactogen recovered 
(Table I). A second species eluted in the region of di- 
meric placental lactogen and comprised 9.296 to 1196 
of the total placental lactogen recovered. The third 
immunoactive placental lactogen species eluted with 
marker monomeric placental lactogen and comprised 
27% to 37% of total placental lactogen recovered. 


Comment 


Immunoactive placental lactogen eluting at or near 
the void volume of a Sephadex G-100 column (mac- 
romolecular placental lactogen) was present in all sam- 
ples we examined. These included sera and placentas 
from term and first-trimester pregnancy, from patients 


with hydatidiform mole or choriocarcinoma, and from 
men with ectopic placental lactogen production. This 
macromolecular placental lactogen was probably not a 
laboratory artifact. We took care to process all samples 
promptly, under conditions designed to minimize al- 
terations in native protein structure, and similar mac- 
romolecular forms have been reported for growth 
hormone’ and for prolactin,* molecules that are closely 
related to placental lactogen. 

We know little about the properties of macromo- 
lecular placental lactogen other than its large size 
(>150,000 daltons), its heterogeneity in certain samples 
(Fig. 1), its instability to rechromatography from term 
but not from first-trimester placentas (Fig. 3), and its 
immunochemical similarity to monomeric (22,000 dal- 
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ton) placental lactogen (Fig. 2.). There are conflicting 
data in the literature on the chemistry of macromolec- 
ular forms of growth hormone and prolactin. These 
have variously been described as species bound to nu- 
cleic acid," oligomers held together by noncovalent 
hydrophobic bonds,'" * covalently linked polydisul- 
fides dissociable by thiols, ? and monomers bound 
to protein carriers." The latter suggestion has also 
been made in the case of macromolecular placental 
lactogen." 

Studies of the incorporation of radioactive amino 
acids into placental lactogen have identified a typical 
hydrophobic precursor piece of some 25 amino acids 
at the N terminus but no evidence of larger forms of 
pre-placental lactogen. However, assessment of the 
products of these as of other biosynthetic experiments 
involves analysis on polyacrylamide gels in the presence 
of sodium dodecyl sulfate and a thiol, either or both 
of which could lead to dissociation of homopolymers 
or of placental lactogen bound to a carrier. In fact, in 
the earliest work on placental lactogen biosynthesis, 
Suwa and Friesen? used dextran gels under nondena- 
turing conditions to analyze the products of labeled 
leucine incorporation into placental lactogen by minces 
of placenta, and they found that macromolecular forms 
of placental lactogen were dominant in first-trimester 
tissue. We and our colleagues" also found high—mo- 
lecular weight placental lactogen species when products 
of cell-free translation of messenger RNÀ from human 
placenta were analyzed under similar, nondenaturing 
conditions. Thus, whatever the chemical nature of 
these macromolecular forms, it has not yet been un- 
equivocally established that they are posttranslational 
modifications of the mature protein. 

We do not yet understand the pathophysiologic char- 
acteristics of macromolecular placental lactogen. This 
material was present to the extent of only a few percent 
in term serum and placenta, in first-trimester serum, 
and in 16 of 18 first-trimester placentas. However, it 
was present in amounts far exceeding those of normal 
pregnancy in the serum of two men with ectopic pla- 
cental lactogen production by malignant neoplasms 
(Fig. 5). Moreover, macromolecular placental lactogen 
was the dominant form of placental lactogen in two of 
the 18 first-trimester placentas we extracted (Fig. 6.). 
There were no systematic differences from the other 
16 in age of these placentas (4 to 9 weeks), but infor- 
mation about the history of the two patients, their med- 
ications, or serum protein electrophoresis is unavail- 
able. For prolactin, a congener of placental lactogen, 
there are reported cases also showing predominance of 
a macromolecular form.* '* ° The chemistry and sig- 
nificance of macromolecular placental lactogen remain 
intriguing subjects for further investigation. 
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Phospholipid analyses in amniotic fluid 
contaminated by seminal ejaculate 


To the Editors: 

With reference to the article published by Drs. Y. 
Romem, S. H. Golde, G. M. Mosley, and R. H. Paul, 
entitled “Influence of seminal ejaculate on the amniotic 
fluid phospholipid profile" (AM | OBSTET GYNECOL 
1984;149:89) I would like to draw attention to the fol- 
lowing points. 

I. In the histogram depicting the percentage distri- 
bution of various phospholipid classes of semen, the 
distribution is expressed as percentage of total lipids 
instead of total phospholipids. 

2. One of the phospholipids, PE, is referred to as 
phosphatidylethanol, instead of ethanolamine. 

3. Further Jones et al.’ have shown that human sper- 
matozoa contain the following major phospholipid 
classes expressed as percentages of total phospholipids: 
phosphatidylcholine, 38.396; phosphatidylethanolam- 
ine, 29.7%; sphingomyelin, 12.496. In the article of Ro- 
mem et al. it is mentioned that phosphatidylethanolam- 
ine forms only 6% to 8% of the total phospholipids i in 
the seminal ejaculate. I have also found phosphatidyl- 
ethanolamine to form one of the major phospholipid 
classes of seminal fluid. 

The article may be written with a view to warn people 
about the possible risk of contamination by seminal 
fluid lipids in the vaginal pool which may lead to er- 
. roneous values for the lecithin/spingomyelin ratio. It 

will be useful in this context to do a routine microscopic 
analysis of the sample for seminal fluid contamination 
or do a qualitative test for one of the markers of semi- 
nal fluid, such as fructose, prior to amniotic fluid anal- 
ysis. The article i is very timely and may make people 
take extra precautions with respect to amniotic fluid 
analyses. 

| Dr. D. s. Sheriff 
Departmeni of Biochemistry d 
The Arab Medical University 
Post Box 7025" | 
Berka, Benghazi, Libya 
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Reply 
To the Editors: 

We appreciate Dr. Sheriff’s interest in our article 
and are pleased with his concluding complimentary 
remarks. | 

In order to make the graph as clear as possible we 
have shortened the phospholipids to lipids, but the ad- 
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jacent asterisk refers to the full name included in the 
legend. Unfortunately, phosphatidylethanolamine fell 
a victim to the same process, but that is the correct full 
name of the PE component. 

We had not attempted tó measure the shospholipid 
content of the spermatozoa but only of the ejaculate 
and seminal plasma; therefore, the comparison with 
the data of Jones et al. is irrelevant. — 

Ás to the percentage of phosphatidylethanolamine 
in the human seminal plasma the only available datum 
we are aware of is by Poulos and White; 8.595, which 
is very close to ours, 5.9% if the different methods used 
are taken into consideration. ` 

Yitzhak Romem, M.D. 
Steven H. Golde, M.D. 
Women’s Hospital 
Room 5K41 
1240 North Mission Road 
Los Angeles, California 90033 
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The management of bradycardia during 
nonstress tests 


To the Editors: : 

The article by Bourgeois et al. (AM J] OBSTET Gy- 
NECOL 1984;150:213) demonstrated the significance of 
profound fetal heart rate decelerations during non- 
stress tests. However, there are several comments in 
their article regarding antepartum fetal heart rate tests 
which must be questioned. First, thé authors stated that 
nonreactive nonstress tests were followed by contrac- 
tion stress tests. The author stated that contraction 
stress tests were read under "strict definition" as de- 
fined by Ray et al.' However, among patients demon- 
strating bradycardic fetal heart rate patterns with non- 
reactive nonstress tests the authors reported all patients 
had a follow-up negative contraction stress test. This is 
not consistent with thé findings recently reported by 
Grundy et al.? These authors reviewed antepartum fe- 
tal heart rate tests performed under the direction of 
Dr. Freeman and report only a, 0.276 incidence of truly 
nonreactive negative contraction stress tests. Bourgeois 
et al. report a 100% incidence of such tests. Second, 
Bourgeois et al. report interpreting some contraction 
stress tests as having decreased beat-to-beat variability. 
It must be emphasized that beat-to-beat variability can- 
not be interpreted on external fetal heart rate tracings. 
Finally, the authors state that regardless of gestational 
age the presence of decelerations on a nonreactive non- 
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stress test justifies early delivery regardless of the con- 
traction stress test findings. They state a trial of labor 
is justified in both instances. Again, this is not consistent 
with the recommendations of Freeman et al? who feel 
that an infant demonstrating a nonreactivé positive 
contraction stress test should be delivered abdominally 
without a trial of labor because of the very high inci- 
dence of fetal distress. 

I agree that the significance of bradycardic episodes 
must be reported in the literature, however, I feel that 
the 25% incidence of fetal death in this series should 
not have occurred with a strict interpretation of con- 
traction stress test results. ! 
| John D. Yeast, M.D. 
Emanuel Perinatal Center 
Emanuel Hospital 
2801 N. Gantenbein Avenue 
Portland, Oregon 97227 


REFERENCES 


1. Ray M, Freeman R, Pine S, Hesselgesser R. Clinical ex- 
perience with the oxytocin challenge test. AM J OBSTET 
GYNECOL 1972;114:1. | 

2. Grundy H, Freeman R, Lederman S, Dorchester W. Non- 
reactive contraction test: clinical significance. Obstet Gy- 
necol 1984;64:337. 

3. Freeman R, Anderson G, Dorchester W: A prospective 
multi-institutional study of antepartum fetal heart rate 
monitoring. II. Contraction stress test versus nonstress for 
primary surveillance. AM J OBSTET GYNECOL 1982;143: 
778. 


Reply 
To the Editors: 

Contraction stress tests were indeed interpreted ac- 
cording to “strict definition” in the patients reported. 
That is to say, decelerations that were not present were 
not counted. Since nonstress test procedures in this 
study wére vastly different from those used in the re- 
port by Grundy et al.,' it comes as no surprise that the 
correlation between nonreactive nonstress test and neg- 
ative contraction stress test was found to be different 
in our series. | 

As stated in our paper, nonstress tests were per- 
formed according to the usual method and lasted only 
20 minutes. In the context of a 90-minute nonstress 
test, which amounts to what was performed during the 
contraction stress test by Grundy et al., one would ex- 
pect to find a very low incidence of negative contraction 
stress tests. Fetal nonreactivity that persists as long as 
90 minutes is more ominous than that persisting 20 
minutes, as noted by Brown,’ and would be likely cor- 
related with positive contraction stress tests. Since the 
contraction stress tests were properly interpreted in 
these few instances, it is doubtful whether any other 
degree of "strict" interpretation could have changed 
the outcome. Recognition of the importance of the de- 
celeration would have. | 

Fetal heart rate baseline variability on external mon- 
itors is uninterpretable when it appears to be "normal." 
Since external monitors, if anything, exaggerate the 
appearance of beat-to-beat variability, the observation 
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of diminished variability can and should be interpreted 
as significant. 

With regard to the method of delivery of the com- 
promised fetus, variations between our recommenda- 
tion and those of other authors must be resolved by 
the individual reader. 

John Bourgeois, M.D. 
University of Virginia Hospital 
Box 387 
Charlottesville, Virginia 22908 
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HELLP syndrome: Pathologic entity or technical 

inadequacy? 
To the Editors: 

Recently a syndrome characterized by hemolysis, el- 
evated liver enzymes, and low platelet count (HELLP) 
has been described in patients with preeclampsia (Wein- 
stein L. Syndrome of hemolysis, elevated liver enzymes, 
and low platelet count: a severe consequence of hy- 
pertension in pregnancy. AM J] OBSTET GYNECOL 
1982;142:159-167). This is apparently regarded as a 
separate disease entity, which is associated with pre- 
eclampsia. The-classification of hypertension in preg- 
nancy is already complex and without good evidence 
should not be further complicated by the addition of 
a syndrome such as HELLP. 

Preeclampsia has long been known to be associated 
with disseminated intravascular coagülation,"^ which is 
characterized by microangiopathic hemolvtic anemia, 
platelet consumption, and activation of coagulation and 
fibrinolytic pathways. Liver function abnormalities are 
known to occur both in disseminated intravascular co- 
agulation and in preeclampsia.’ Weinstein does not con- 
sider the HELLP syndrome to be disseminated intra- 
vascular coagulation, since coagulation parameters 
such as prothrombin time, partial thromboplastin time, 
and fibrinogen are normal. However, these parameters 
have low sensitivities for the changes of disseminated 
intravascular coagulation seen in preeclampsia. It has 
been shown that the prothronibin time, partial throm- 
boplastin time, and fibrinogen may not be significantly 
different from normal in severe preeclampsia, despite 
significant changes in Factor VIII, plasminogen, and 
antithrombin HI.’ Furthermore, studies using more 
sensitive indices of coagulation activation such as sol- 
uble fibrinogen-fibrin complexes! and fibrinopeptide 
Aê have been shown to be abnormal in preeclampsia, 
and even more sensitive indices of fibrinogen-fibrin 
breakdown such as assays for B-B-15-42 and D-dimer 
fragments are now available. 

We would suggest that the HELLP syndrome is in 
fact mild disseminated intravascular coagulation asso- 
ciated with preeclampsia, and that this syndrome has 
arisen because of technical inadequacy, since sensitive 
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measurements of coagulation activation have not been 
employed in the evaluation of these patients. 

The HELLP syndrome does not therefore merit sep- 
arate consideration from preeclampsia, and the term 
should be abandoned before it leads to further con- 
fusion in the understanding and treatment of the 
disease. , 

. I. A. Greer, M.B., Ch.B. 
A. D. Cameron, M.B., Ch.B: 

J-J. Walker, M.B., Ch.B. 
University Department of Medicine and Obstetrics 
Royal Infirmary 
10 Alexandra Parade 
Glasgow G31, Scotland 
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The elusive ellipse 


To the Editors: E 
We noticed several errors in the article entitled 


"Choosing the correct equation for computing the head - 


circumference from two diameters" (DeVore GR, Platt 
LD. AM J OBSTET GYNECOL 1984;148:221). The au- 
thors compared a commonly used equation for obtain- 
ing the head circumference to an equation they stated 
was the correct calculation for the true circumference 
of an ellipse. 

Unfortunately, the reference used' does not supply 
the correct expression. The equation is only one of 
many approximations of the true circumference of an 
ellipse and is not necessarily the best one. The true 
circumference of an ellipse can only be found by use 
of an expression called the elliptic integral, which ap- 
pears as follows’: 


T 


2 
Circumference — 4 | Varcos’h + b'sin^$ do 


Tr 
2 
da | V/T-esin'$ db = 4aE = 2D,E(m,) 
0 


where D, = major axis of an ellipse; D, = minor axis 
of an ellipse; a = “(major axis), or semimajor axis; b = 
Ve(minor axis), or semiminor axis; e = Va? — b? /a, the 
eccentricity of the ellipse; m, = D?/D3, the comple- 
mentary parameter of the elliptic integral; 6 = the an- 
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gle between the radius vector and the positive y axis; 
E = the elliptic integral. 

As can be seen, this expression i is difficult to use. 
There are several infinite expansion series for E, but 
no exact value can be found for this integral, just as 
the exact value of pi.cannot be found. There are, how- 
ever, several good approximations correct to several 
decimal places. Here is one such approximation." 


E(m,) = (1 + aum, rs am) + 
(bum, + b,m?)In(1/m,) 4 e(m), e(em)|<4 x 10-5 


b, = 0.2452727 
b, = 0.0412496 


a, = 0.463015] . 
a» = 0.1077812 


In obstetrics the cephalic index is the ratio of bipar- 
ietal diameter to the occipitofrontal diameter. It has an 
approximate range from 0.7 to 0.9, depending on the 
degree of head compression. If the head is compared 
to an ellipse, the biparietal diameter can be represented 
by D, and the occipitofrontal diameter by Də, which 
would fall along the minor and major axes of an ellipse. 

For purposes of comparison, let us call the approx- 
imation E(m,) X 2D,, accurate to four decimal places, 
the “true” circumference. We can then compare com- 
puted values over the range of minor/major axis ratio 
from 0.7 to 1.0 for the “true” circumference to other 
approximations. In addition to the two equations eval- 
uated by Drs. DeVore and Platt, two additional ap- 
proximations of the circumference of an ellipse can be 
derived by noting that the plot of the ratio of the minor/ 
major axes from 0.7 to 1.0 versus the “true” circum- 
ference of an ellipse is nearly linear. The four equations 
that can now be used to approximate the circumference 
of an ellipse are as follows: | 


: (Di + Dy) (1) 


4.443 \/(D72) + (DI), or (D: + DI (2) 
1.58 (D, + Dy) (3) 
1.5 (Dj) + 1.64 (D;) (4) 


Table I compares the computed values of each ap- 
proximation to the "true" circumference, over a minor/ 
major axis ratio from 0.70 to 1.00. A linear regression 
was computed for each comparison, and the r value 
given. Table II lists the percentage difference from the 

“true” circumference over the same range of minor/ 
major axis ratio. 

It can be seen that all four equations approximate 
the “true” circumference quite well. Equations 1 and 2 
perform equally well over the’ range of interest. Al- 
though the calculations will not be presented, this re- 
lationship holds true to the minor/major axis ratio of 
0.5, with a maximum percent error of 2.7% for equa- 
tion 1. Equations 3 and 4 have uniformly small errors. 

Which equation to use? Arriving at an accurate es- 
timate of the circumference of an ellipse is not difficult. 
Stating that the fetal head is an ellipse is another matter. 
Recent work has shown that to measure the head cir- 
cumference with a mapreader, or digitizer, or to cal- 
culate it from diameters will yield results that are sim- 


dex 


X d 
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Table I. Circumference of an ellipse with unit major axis length 





Ratio of 
minor/ major "True" 
axes circumference 
0.7000 2.6911 2.6703 
0.7200 2.7196 2.7017 
0.7400 2.7483 2.7331 
0.7600 2.7774 2.7646 
0.7800 2.8066 2.7960 
0.8000 2.8361 2.8274 
0.8200 2.8658 2.8588 
0.8400 2.8957 2.8902 
0.8600 2.0258 2.9216 
0.8800 2.9561 2.9530 
0.9000 2.9866 2.9845 
0.9200 3.0173 2.0159 
0.9400 3.0481 3.0473 
0.9600 3.0791 3.0787 
0.9800 3.1102 3.1101 
1.0000 3.1415 3.1415 
r = 0.9999 


*See text for equation. 


Table II. Percent error of each equation 


Ratio of 
minor/ major 


Equation* 


2.7116 2.6860 2.69 
2.7373 2.7176 2.72 
2.7635 2.7492 2.75 
2.7901 2.7808 2.78 
2.8172 2.8124 2.81 
2.8448 2.8440 2.84 
2.8727 2,8756 2.87 
2.9011 2.9072 2.90 
2,9299 2.9388 2.93 
2.959] 2.9704 2.96 
2.9886 3.0020 2.99 
3.0185 3.0336 2.02 
3.0488 3.0652 3.05 
3.0794 3.0968 3.08 
3.1108 3.1284 5.11 
3.1415 3.1600 3.14 
r = 0.9999 r = 0.9999 = 0.9999 
Equation* 


0.7000 —-0.7711 
0.7200 — 0.6565 
0.7400 — 0.5535 
0.7600 — 0.4613 
0.7800 — 0.3794 
0.8000 — 0.3071 
0.8200 — 0.2440 
0.8400 — 0.1893 
0.8600 — 0.1427 
0.8800 -- 0.1036 
0.9000 —0.0715 
0.9200 — 0.0459 
0.9400 ~ 0.0264 
0.9600 —- 0.0125 
0.9800 ~ 0.0039 
1.0000 0.0000 


*See text for equation. 


ilar.^* Measurement errors from observer to observer 
range up to about 396. The error introduced by assum- 
ing the head is an ellipse and using any of the four 
equations examined is much less than reported mea- 
surement errors. We conclude that the practitioner may 
with equal confidence measure the circumference of 
the fetal head either directly or indirectly via diameters 
and any of the four equations. 
D. Christenson, M.D. 

R. B. McCown, Ph.D. 
The Ohio Siate University 
534 Means Hall 
1654 Upham Drive 
Columbus, Ohio 43210 
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Reply 
To the Editors: 

In response to Drs. Christenson and McCown, we 
would like to point out the following: 

1. The purpose of our communication was to illus- 
trate that the equation for computing the circumfer- 
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ence of a circle [((DI + D2) 1.57] was clinically useful 
when deriving gestational age from the head circum- 
ference except when an abnormal cephalic index of 
<79% with a biparietal diameter >7 cm. 

2. We take no credit for the "correctness" of the 
equation for the circumference of an ellipse. This was 
the reason for referring to Scientific Tables. We can only 
assume that the editors of this particular reference 
thought that there was no difference between the equa- 
tion for the circumference of an ellipse which they used 
and the "true equation" referred to by the authors of 
the above letter. 

3. Our only criticism of the above letter is that the 
authors did not represent their data in a similar format 
as illustrated in Fig. 2 of our article, for it can be seen 
that for a given cephalic index, the error in estimating 
gestational age from the head circumferences increases 
as the biparietal diameter increases. If they had done 
this, perhaps they might have been more revealing as 
to the clinical significance of their communication. 

Greggory R. DeVore, M.D. 
Womens Hospital 
Los Angeles County! University 

of Southern California Medical Center 
5K40 
1240 North Mission Road 
Los Angeles, California 90033 


Mumps and postmenopausal ovarian cancer 


To the Editors: 

In the article entitled "Mumps, menarche, meno- 
pause, and ovarian cancer" (Cramer DW, Welch WR, 
Cassells S, Scully RE. AM J OBSTET GyNECOL 1983; 
147:1-6) Cramer et al. suggest that mumps infection 
may increase the risk of postmenopausal ovarian cancer 
via a causal chain thought to include inapparent oo- 
phoritis, oocyte depletion, and resultant premature 
menopause. They present evidence from a case-control 
interview study to support their hypothesis, which they 
outline more fully in another publication.’ 

We have attempted to reproduce the findings of Cra- 
mer et al. in data collected as part of a similar case- 
control interview study of ovarian cancer. Our case se- 
ries included 298 women with pathologically confirmed 
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primary ovarian cancer of the epithelial type who were 
treated at 33 participating hospitals in the Washington, 
D. C., area. The controls were 344 women treated at 
the same hospitals for conditions presumed to be un- 
related to the exposures under study. Excluded con- 
ditions included gynecologic disease, gallbladder com- 
plaints, ischemic cardiovascular disease, colon cancer, 
melanoma, and pregnancy. The controls were fre- 
quency-matched to cases on age, race, and hospital. To 
promote comparability with the study of Cramer et al., 
we have restricted the present analysis to 147 white case 
women reporting a natural menopause and to 152 cor- 
responding control women. 

In Table I, mumps history data from the two studies 
are presented for comparison. Cramer et al. found a 
significant excess of uncertain mumps histories among 
their case women compared to controls. They postu- 
lated that this excess might represent increased inap- 
parent mumps oophoritis among cases. In contrast, our 
subjects were much more certain of their mumps his- 
tory than were the subjects of Cramer et al. Among the 
few women who could not recall whether they had had 
mumps, cases and controls were equally represented. 
These two observations argue against the importance 
of an "uncertain" mumps history. 

We did find, in agreement with Cramer et al., that 
among subjects reporting a positive mumps history, 
more cases (20%) than controls (13%) were initially un- 
sure of their age at exposure. However, in our study a 
follow-up question allowed these subjects to date their 
mumps history more broadly, using four age categories. 
The group unable to date their exposure was reduced 
to only five (three cases, 2 controls). The explanation 
for this finding is unclear; overall, we believe that an 
uncertain mumps history is more likely to be a result 
of interviewing method than a suggestion of inapparent 
mumps infection. 

As part of their hypothesis, Cramer et al. suggest that 
silent mumps infection causes premature ovarian fail- 
ure. Our data do not support this conclusion. Control 
women with a negative or uncertain mumps history 
reported a later average menopause (49.3 + 0.5) 
than control women with a positive mumps history 
(48.7 x 0.5). 

Cramer et al. found a significant negative correlation 


Table I. Clinical history of mumps for postmenopausal case subjects with ovarian cancer and for 


corresponding control subjects in two studies 


Washington, D.C., case-control study 


Cases 


Clinical history of mumps 


Negative 
Never had 4} 27.9 38 
Unknown whether had 9 6.1 10 
Positive 
Had, age known 67 45.6 85 
Had, age unknown 30 20.4 19 
Total 147 100.0 152 


Controls 


: 


Cramer et al. (1983) 


Cases Controls 


25.0 26 21.9 24 22.0 
6.6 33 27.7 17 15.6 
55.9 10 8.4 30 27.5 
12.5 50 42.0 38 34.9 
100.0 119 100.0 109 100.0 
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between age at menarche and age at menopause among 
both case and control women who recalled having had 
mumps. In contrast, we observed a nonsignificant pos- 
itive correlation in both groups. The strongest negative 
correlation seen by Cramer et al. was among nullipa- 
rous white case women who recalled having mumps; 
among the 24 subjects in this subgroup we found a 
significant (p = 0.001) positive Pearson's correlation 
coefficient of 0.62. Our correlational results, combined 
with those of Cramer et al., suggest that the significant 
correlations found in either study may represent arti- 
factual findings caused by extensive subgroup analysis. 
In summary, our results do not support the hypoth- 
esis of Cramer et al. However, we agree with the authors 
that mumps history is an inadequate measure of ex- 
posure. To further clarify the relation of mumps in- 
fection to ovarian cancer, serologic techniques such as 
enzyme-linked immunosorbent assay must be used. Of 
course, even when accurate serologic techniques are 
used, oophoritis caused by inapparent mumps infection 
remains an unmeasurable entity, so this aspect of the 
hypothesis by Cramer et al. cannot be tested at present. 
Mark H. Schiffman, M.D., M.P.H. 
Painca Hartge, Sc.D. 
Environmental Studies Section 
Environmental Epidemiology Branch 
National Cancer Institute 
Landow Building, Room 3C06 
7910 Woodmont Avenue 
Bethesda, Maryland 20205 
Linda P. Lesher, M.H.S. 
Larry McGowan, M.D. 
Division of Gynecologic Oncology 
Department of Obstetrics and Gynecology 
George Washington University Medical Center 
2150 Pennsylvania Avenue, N.W. 
Washington, D. C. 20037 
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Reply 
To the Editors: 

Table I compares the results of published case-con- 
trol studies’* on the relationship of clinical history of 
mumps parotitis and ovarian cancer with the data of- 
fered by Schiffman et al. Two points are worthy of 
comment. First, all of the studies demonstrate an excess 
of controls over cases who have a positive clinical history 
of mumps parotitis and conversely an excess of cases 
over controls with a negative clinical history. An earlier 
study by West? also reported this finding (with a statis- 
tical significance of 0.007), but details on the numbers 
and proportions were not provided. The second point 
is that the data of Schiffman et al. stands out as having 


- the smallest difference between cases and controls, 2% 


compared to the 10% to 18% found in the other studies. 
The atypicality of their data in this respect should be 
considered in weighing the evidence against the mumps 
hypothesis offered by their data. 

Perhaps Schiffman et al. are correct in their assertion 
that the association of mumps history with ovarian can- 
cer is a result of interviewer bias, but the fact that re- 
peated independent studies have found differences 
suggests to us that the association is real. We certainly 
concede that clinical history of mumps is an inadequate 
measure of a woman's actual experience with mumps. 
Like Schiffman et al., we despair that case-control stud- 
les, even with use of sensitive antibody studies, will ever 
be able to distinguish past oophoritis from parotitis. 
Perhaps the best we can hope for is that a suitable 
animal model may be found to demonstrate the long- 
term effect of mumps on ovaries. 

In conclusion, the data presented by Schiffman et al. 
do not compel us to change the major elements of our 
hypothesis, which were as follows: (1) Women with 
ovarian cancer differ in some way in their past expe- 
rience with mumps infection from other women. (2) A 
possible interpretation of this difference is that women 
with ovarian cancer have more frequently suffered un- 
apparent mumps oophoritis. (3) Since mumps oopho- 
ritis has been linked to premature ovarian failure, the 
mumps virus could be linked to ovarian cancer in the 


Table I. Comparison of case-control studies* on the relationship of clinical history of mumps parotitis and 


ovarian cancer with the data of Schiffman et al. 


Positive clinical history 


Negative clinical history 


: 

Newhouse et al.' 128 43 318 53 172 57 282 47 

Menczer et al.” 25 36 29 49 44 64 30 51 

Golan et al? 13 38 19 56 2] 62 15 44 

Cramer et al.* (postmeno- 60 50 68 62 59 50 41 38 
pausal subjects) 

Shiffman et al. (postmeno- 97 66 104 68 50 34 48 22 


pausal subjects) 


*Numbers of subjects inferred from proportions stated in text. 
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same way that agents that induced ovarian failure in 
animals also produced ovarian tumors. 

Daniel W. Cramer, M.D., Sc.D. 
Department of Obstetrics and Gynecology 
Brigham and Women’s Hospital 
75 Francis Street 
Boston, Massachusetts 02115 
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In the April 1, 1984, issue of the JOURNAL, in the article by Fabro, McLachlan, and 
Dames, entitled "Chemical exposure of embryos during the: preimplantation stages of 
pregnancy: Mortality rate and intrauterine development," on page 929, the following 


footnotes should have appeared: 


A large portion of this work was carried out in the Department of Pharmacology, The George 
Washington University Medical Center, Washington, D. C., and was supported by United States 
Public Health Service Research Grant GM13749 from the National Institute of General Medical 
Sciences, National Institutes of Health. J. A. M. and N. M. D. were trainees supported by Training 


Grant GM26. 


Portions of this work are from a dissertation by J. A. M. and a thesis by N. M. D. presented to 
the Department of Pharmacology, The George Washington University Graduate School of Arts and 
Sciences, in partial fulfillment of the requirements for the Ph.D and M.S. degrees, respectively. 
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Issues in Maternal-Fetal Medicine: Teratology, Prin- Seminars International, West Park Medical 
ciples and Clinical Applications, July 27—Au- Office Building, 22135 Roscoe Blvd., #104, 
gust 1, 1985, Snowmass, Colorado. For further Canoga Park, CA 91304. Tel.: (818) 340-0580, 
information contact: CME Office, Texas A&M ext. 280. 
University College of Medicine, Scott and Birth Defects Symposium XVI, Genetic Disease 
"White, Temple TX 76508. Tel.: (817) 774- Screening and Management, September 30— 
2350. October 1, 1985, Albany Hilton Hotel, Albany, 
London and Paris Fall Ultrasound— Obstetrics and New York. For further information contact: 
Gynecology, London, England, September Thomas P. Carter, Ph.D., Wadsworth Center 
20-25, 1985; Paris, France, September 25-29, for Labs and Research, Rockefeller Empire 
1985. For further information contact: Sec- State Plaza, Albany, NY 12201. 
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Bound volumes available to subscribers 

Bound volumes of the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY are avail- 
able to subscribers (only) for the 1985 issues from the Publisher, at a cost of $74.50 ($95.05 
international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges are included. Each bound volume contains a subject and 
author index and all advertising is removed. Copies are shipped within 30 days after 


publication of the last issue in the volume. The binding is durable buckram with the 
JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 
accompany all orders. Contact The C. V. Mosby Company, Circulation Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 

Subscriptions must be in force to qualify. Bound volumes are not available in place 
of a regular JOURNAL subscription. 
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| TIMES MIRROR 


Handsomely bound in durable buckram with rich 
gold stamping, bound journal reference volumes are 
aportant to evely successful practice. - | 


ed gives quick and easy access to o important journal 
articles 

e eliminates problems with: missing issues or pages 

e makes your regular subscription a “working” copy 
to mark up, tear from, or file 

e offers an inexpensive and easy way to guarantee 


- bound reference volumes — prices include shipping 


You Must Order Now! 

Bound volumes are made up from OVer-run copies - 
of each journal issue. You never worry about send- 
ing out your personal copies. But over-run quanti- - 
ties are limited. We need: your order today! 

Bound volumes are only available to current sub- 
scribers and may not be ordered in place of a regu- 
lar journal subscription. Payment must accompany 
your order. 


Credit Card Orders In The U.S. Call FREE: 

1-800-325-4177, ext. 351 | 

(In Missouri, call collect: (314) 872-8370, ext. 351) - 
ABS-044 
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| Y ES! Send me the 1985 bound i 


volumes of: i 
O AMERICAN JOURNAL j 
OF OBSTETRICS i 
AND GYNECOLOGY i 
Jan.-April, 1985 (Vol. 151. No. 1-83 i 
May-Aug.. 1985 (Vol. 152, No. 1-8) 
Sept.-Dec., 1985 (Vol: 153, No. 1-8) l 
Total 1985 Price, Three Volume Set | 
USA International 
$74.50 $95.05" I 
All orders must include payment. (Please print) i 
My check for $ 1. is enclosed. 1 
[Lj VISA O MasterCard l 
Card No. I 
. Exp. date 
Name | i ' 
Journal Subscriber No. l , 
Address I 
City a 
State ete ID i 


Clip and return coupon to: The C.V. Mosby I 

Company, Attn: Bound Volumes, 11830 | 

Westline Industrial Dr., St. Louis, MO 

63146. Outside the U.S. please pay by i 

check drawn ona U.S. bank in U.S. dollars | 

or use credit.card. i 
A BS-044 
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ASSOCIATE CHAIRMAN OF 
.. OBSTETRICS AND GYNECOLOGY 
^. GEORGETOWN UNIVERSITY 
.. ^ SCHOOL OF MEDICINE 
| The Department of Obstetrics and Gynecol- 


ogy is seeking an Associate Chairman. The 
, Search committee seeks. candidates with: 


? * Ability to develop. education and. | research [C 


|| programs 
` * Demonstrated clinical ability 


`e Demonstrated administrative and leadership 
'. abilities 


* Àmerican Board of Obstetrics € and. Gynecol- 
ogy certification ; 


e Rank and salary open 


. Please send curriculum vitae, bibliography 
- anda minimum of three letters of reference to: 
.. John T. Queenan, M.D. 
. . Professor and Chairman : 
. Department of Obstetrics and Gynecology 
Georgetown University Hospital 
-3800 Reservoir Road, N:W. 
Washington; D.C. 20007 


Georgetown University is an Equal 
Opportunity/Affirmative Action Employer. 





THE JOHNS HOPKINS ..- 
MEDICAL INSTITUTIONS 


announce 


THE 27th ANNUAL 
EMIL NOVAK | 
MEMORIAL COURSE 


in. 
Clinical Obstetrics and . | 
Gynecologic Pathology and 
High Risk Obstetrics 
Cincluding microscopic histopathology) - 
October 21-25, 1985 
Microscopic Sessions Daily 
For further information and registration contact: 
HE JOHNS HOPKINS MEDICAL INSTITUTIONS 
Program Coordinator 
.: Office of Continuing Education 
r ; 720 Rutland. Avenue 
- Turner Room 19 
Baltimore, MD 21205 
.. (301) 955-3168 
^. A.M.A. Accredited - 


OB/GYN 


Obstetrician/Gynecologist needed to 


join two person Department in thriving 
community. Branch . Clinic. Branch 
physicians are part of a large multi- 
specialty clinic which provides finan- 
cial, administrative, educational and 
medical specialty support. Liberal 
fringe benefits including adequate 


-time off for educational meetings and 


vacations and university teaching Op- 
Pons available. 


i Write including CV to: 


Executive Vice-Chairman 
. Carle Clinic 
Urbana, IL 61801 


| MOLECULAR GENETICIST 
| POSITION 


' Applicants are invited for a position atthe level © _ 
—. of Assistant of Associate Professor in the De- 
partment of Obstetrics and Gynecology at the - 
. University of Pittsburgh School of Medicine. 


The position will be in the Department of Re- — 


productive Genetics. This. position will involve 


"both research and clinical applications of re- : 


striction fragment Jength polymorphisms. The 
candidate should have either an M.D. or Ph.D. 
and a minimum of two years postdoctoral ex- 


.. perience. 


Applicants should send curriculum vitae, re- 


_ prints, a description of future research and. 
: three letters reference to: 


T. Terry Hayashi, M.D. 
Chairman, Department of Obstetrics 
& Gynecology. 
Magee Womens Hospital  . 
Forbes Avenue and Halket Street 
Pittsburgh, PA 15213 





Obstetrics/Gynecology 


GHOUP HEALTH, INC.—seeks two board 
certified or board eligible associates in OB- 
STETRICS/GYNECOLOGY. Join the oldest 
prepaid multispecialty group in the midwest. 
Department of eighteen with busy and grow- 
ing practice. One position open now; one open 
in the fall. Excellent facilities, comprehensive 
fringe benefits, highly competitive earnings 
located in one of America's leading metropoli- 
tan areas. 


Paul J. Brat, M.D. 
Medical Director 
GROUP HEALTH, INC. 
2829 University Avenue Southeast 
Minneapolis, Minnesota 55414 


LASERS IN OBSTETRICS/GYNECOLOGY 
Sponsored hy 
THE INSTITUTE FOR APPLIED LASER SURGERY 
And 
THE OSTEOPATHIC MEDICAL CENTER OF 
PHILADELPHIA 
. June 15-18, 1985 


Course Director: Herbert Wendeiken, D.O., Clinical Assistant Professor, Philadelphia 
College of Osteopathic Medicine 


Co-Director: Ronald A. Kirschner, 0.0., Clinical Associate Professor, Phi- 
adelphia College of Osteopathic Medicine 


Guest Faculty: Richard Grabe, M.D. 

Warren Lang, M.D. 

Dorothy Barbo, M.D. 

Seymour Stein, M.D. 

Leon Nolan, M.D. 
The institute for Applied Laser Surgery is a non-profit multi-disciplinary group of 
faculty members from the Philadelphia medical colleges and centers interested in 
clinical applications and research aspects of laser surgery. 


All aspects of OB/GYN laser surgery will he covered in this course. CO2 an Nd: YAG 
lasers will be presented in the didactic and laboratory sessions. There will be adequate 
opportunity to gain experience with each type of laser equipment through actual 
"hands-on" usage. 


The course is scheduled from 7:30 p.m. on June 14 until the evening of June 16, 1985. 
All lectures and fabs wilt be held on campus at The Osteopathic Medical Center of 
Philadelphia. Hotel space for the group has been reserved at the adjacent Adam's 
Mark Hotel. 


Tuition, including all materials is $650, residents and fellows $500. and nurses $300. 
in the interests of presenting a comprehensive laboratory program, registration will 
be limited to 50 participants. 
For registration and information, please call or write: 
The institute for Applied Laser Surgery 
% James Robertson | 
Two Bala Plaza, Suite IL-17 
Bala Cynwyd, Pa. 19004 
215-667-4080 








PRACTICE 
OPPORTUNITIES IN 
OBSTETRICS 

& GYNECOLOGY 





Physicians are needed for private 
practice opportunities in cities and 
mid-sized communities where National 
Medical Enterprises' acute care 
hospitals are located: 


CALIFORNIA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 

ST. LOUIS 

NEW ORLEANS 
CHICAGO 


Establish a solo practice with financial 
and practice management assistance 
provided at no obligation, or join an 

existing group of physicians already on 

staff at an NME hospital. 


National Medical Enterprises is a 
proprietary hospital corporation that 
owns and operates more than 50 
hospitals nationwide. To explore a 
variety of private practice options, 
mail your CV. with your geographic 
preferences to: 





Manager, Physician Relations 
NATIONAL MEDICAL 
ENTERPRISES, INC. 

P.O. Box 2140 

Santa Monica, CA 90406 





|». ^. OB/GYN 

' Mid-Michigan community seeks Ob-Gyn to 
. join multi-specialty group. Guaranteed first 
.year income of $100,000, plus other incen- 


tives. 214 bed hospital provides excellent . 


-diagnostic capabilities and new labor and 
. delivery facilities. Excellent opportunity for a 
. physician seeking busy private practice op- 
: portunity with guaranteed success. 
"Submit C.V. to: 


The Memorial Hospital 

Vice President of Professional Services 
. 826 West King Street 
Owosso, Michigan 48867 


Chairman 


Southern Illinois University School of Medicine, an - 
established community-based medical.school, is | 


seeking a Chairman for its Department of Obstet- 
rics and Gynecology. . 
." We are seeking a well-qualified individual with 
recognized credentials in both research and patient 
care and with demonstrated leadership in adminis- 
tration and education. The candidate must. be 
qualified for appointment at the Associate Profes- 


sor or full Professor level and be board certified. 


The Chairman will direct a well-established faculty 
" and approved training program in Obstetrics and 
. Gynecology. 

Those interested should submit inquiries and cur- 
 ticulum vitae to: 


John H. Texte; M.D. . . . 
Chairman of OB/GYN Search Committee 
Southern Illinois University . 
` School of Medicine . 
. RO. Box 3926 
Springfield, IL 62708 


Closing date for submitting curriculum vitae for this 
position will be August 1, 1985 or until position is 
filled.' ` E 
Southern Illinois University is an Affirmative 
Action/Equal Opportunity Employer. 














| Obstetrics & 
Gynecology 


` You are a gifted physician, board certified or eligible. 
You are ready to establish a practice, or you're dissatisfied 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that ` 
combines the chance to practice superior, compassionate’ 
women’s healthcare with the ability to use the latest 
equipment in a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 
group affords you these.opportunities and more: a facility 
equipped to perform laser surgery, laparoscopy, 
hysteroscopy, colposcopy, fetal monitoring. Excellent 
benefits including paid professional liability insurance, 
bonuses, educational programs, travel and expenses, 
health insurance, vacation and sick time. Opportunities: 

for research and-university affiliation. A variety of loca- 
‘tions for practice. ` 

The WOMEN’S MEDICAL CENTER OF AMERICA 

offers these opportunities to the exceptional physician. 


For consideration, reply to: 


Womens Medical Center . 


| . of America 
3451 66th Street North, St. Petersburg, Florida 33710 


CHAIRPERSON 

NC DEPT. OF 
OBSTETRICS and 

GYNECOLOGY 


Temple University School of Medicine is seek- 
ing a Chairperson for its Dept. of Obstetrics 
and Gynecology. The applicant should have 
demonstrated leadership proficiency in clinical 
practice, teaching and research as well as in. 
administration. New. departmental facilities will 
be available in a new teaching hospital in the 
latter part of 1985. In addition, Temple Universi- 
ty School of Medicine Is developing new pro- 
grams and extramural association which will . 
involve the Dept. of Obstetrics and Gynecology 

intimately. Temple University is an equal oppor- 
tunity, affirmative action employer. Appli- 
cations will be accepted to July 1, 1985. For fur- 
ther information contact: i 


| H. JAMES DAY, MD 
Chairman, Search Committee 
Temple University 
School of Medicine 
3401 North Broad Street 
Philadelphia, PA 19140 
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BROWN UNIVERSITY 
DEPARTMENT OF OBSTETRICS AND 
GYNECOLOGY 
DIRECTOR OF MEDICAL 
EDUCATION . 


Women & Infants Hospital of Rhode Island is seeking a full-time 


Director of Medical Education. The director will be administra- 


tively responsible for the education and evaluation of house staff 


and medical students. He/she must be fully knowledgeable 
regarding the general and special regulations of an Obstetrical 
and Gynecologic residency as well as the requirements for a core 
clerkship in Obstetrics and Gynecology. The director will devote 
a portion of his/her time to clinical teaching and assisting in the 
further development of sub-specialties. Qualifications for the 
position include Board certification in Obstetrics and Gynecol- 
ogy and demonstrated abilities in teaching, clinical or basic 
research in OB/GYN or health education and patient care. The 
person should also qualify for full-time medical facuity appoint- 
ment at Brown University. Rank and remuneration commensu- 
rate with the qualifications and experience of the candidate. 
Women & Infants Hospital of Rhode Island and Brown University 
are equal employment institutions. 


Applications and supporting documents should be forwarded 
before September 1, 1985 to David H. Nichols, M.D., Chairman 
Search Committee, Women & Infants Hospital of Rhode Island, 
50 Maude Street, Providence, Rhode Island 02908. 





Department of Obstetrics and Gynecology 
College of Medicine —Knoxville Unit 
University of Tennessee Memorial 
Research Center and Hospital 
Knoxville, Tennessee 


Applications are invited from qualified and experienced candi- 
dates for faculty positions in the Department of Obstetrics and 
Gynecology, UTMRCH, beginning July 1, 1985-1986 academic 
year. 


Candidates selected will join a redeveloped clinical teaching 
program including 12 resident physicians. Applicants must be 
board certified and/or board eligible with an interest in combin- 
ing clinical teaching and research with private practice. Strong 
support base developing with medical colleagues in pediatrics, 
genetics, urology and surgery. Solid community support in an 
urban environment rated as one of the most livable in the nation. 
The opportunities for expanded staff positions include: 

Perinatologist 

Ob/Gyn specialist, with experience in high risk obstetrical 

Care 

Oncologist 
Academic appointments range from instructor to professor, in 
accordance with experience and training. 


Send a curriculum vitae to: 
Bruce E. Walker, M.D. 
Acting Chairman 
Department of Obstetrics and Gynecology 
The University of Tennessee 
Memorial Research Center and Hospital 
1924 Alcoa Highway U-27 
Knoxville, Tennessee 37920 
An Affirmative Action/Title IX/Section 504 Employer 





















PERINATOLOGIST 
(Board Certified or Eligible) 


Full time hospital based for growing pri- 
vate 807 bed major medical center (St. 
Louis) with active medical school affilia- 
tions. One of the midwest's largest obstet- 
rical services with 5,500 + births annually. 
Will participate actively in teaching pro- 
grams and have significant commitment 
to ultrasound. Outstanding professional 
environment; modern fully equipped hos- 
pital. Competitive compensation and ex- 
cellent benefit package. 


Call now or write with CV to: 


James G. Blythe, M.D. 
Chairman, Obstetrics and Gynecology 
St. John's Mercy Medical Center 
615 South New Ballas Road 
St. Louis, MO 63141 
(314) 569-6880 


OB COORDINATOR FOR FAMILY 
PRACTICE RESIDENCY ROTATION 


University of Massachusetts, Department of 
Family and Community Medicine seeks a full 
time board certified or board eligible obstetri- 
cian to teach and supervise family practice 
residents on a new OB/GYN rotation at Low- 
ell, Mass., General Hospital. Duties will also 
include administrating and assuming primary 
responsibility for medical care of a large 
OB/GYN clinic population. EXPERIENCE IN 
TEACHING, CONSULTING OR PRACTIC- 
ING FAMILY MEDICINE PREFERRED. 


Contact: 
Leigh Hall, M.D. 
Associate Director 
University of Massachusetts 
Family Practice Residency Program 
University of Massachusetts Medical Center 
55 Lake Avenue, North 
Worcester, MA 01605 
(617) 856-3225 
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ORTHO-NOVUM* 7/7/7 Tablets (norethindrone/ethiny! estradiol) 

Each white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradio! Each light peach table! cantaims 
0.75 mg norethindrone and 0035 mg ethiny! estradiol. Each peach tablet contains 1 mg norethindrone and 
0.035 mg ethiny! estradiol. Each green tablet in 28-day regimen contains ner! ingredients 


IMPORTANT NOTE This information is a BRIEF SUMMARY of the complete prescribing information provided with 
the product and therefore should not be used as the basis for prescribing the product. This summary was prepared 
by deleting trom the complete prescribing inlormation certain text. tables, and references. The physician should 
be thoroughly familiar with the complete prescribing information before prescribing the product. 


INDICATIONS AND USAGE: PREVENTION OF PREGNANCY. 

DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL CONTRACEPTIVES: Two studies have shown a 
positive association between the dose of estrogens in oral contraceptives ane the risk of thromboemboism For 
This reason, itis prudent and in keeping with good principtes of therapeutics to minimize exposure Io estrogen The 
oral contraceptive product prescribed for any given patient should be that product which contains the least amount 
of estrogen that is compatible with an acceptable pregnancy rate and patent acceptance Itis recommended that 
few acceptors of ora! contraceptives be started on preparations contaimng 05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions. 1 
Thrombophietitis or thromboembohe disorders 2 A past history of deep vein thrombophtebitis or thromsoembo 
ic disorders 3 Cerebral vascular ot coronary artery disease 4 Known or suspected carcinoma o! the Breast 5 
Known of suspected estrogen-dependent neoplasia 6. Undiagnosed. abnorma: genital bleeding 7 Orai contracen. 
tve tablets may cause fetal harm when administered to a pregnant woman Oral contraceptive tablets are 
contraindicated in women who are pregnant if the patient becomes pregnant while taking this drug, the patient 
shauid be apprised of the potential hazard to the fetus (see WARNINGS. Na 5} 8 Benign or mahgnant ver tumor 
which developed during the use of orai contraceptives or other estragen-containing products 


WARNINGS — 


| Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 
| This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quile marked in 
| women aver 35 years of age. Women who use oral contraceptives should be sirongly advised not to smoke. 


The use of oral contraceptives is associated with increased risk of several serious conditions including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, galibladder disease. hypertension. 
Practitioners prescribing oral contraceptives should be familiar with the folowing information relating to 
these risks. 


1 THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS An increased risk of thromboembohc and 
thrombotic disease associated with the use of oral contraceptives is wet established Four principal studies in Great 
Britain and three in the United States have demonstrated an increased nsk of tatai and nonfatal venous 
thromboembolism and stroke, both hemorrhagic and thrombotic. These studies estimate that users of ofa! 
contraceptives are 4 te 11 umes more likely than nonusers to develop these diseases without evident cause Overall 
Excess mortality due to pulmonary embolism or stroke is on the order of 1010 35 deaths antualiy per 100 000 
users and increases with age. CEREBROVASCULAR DISORDERS: in a collaborative American study of cerebrova: 
$Culat disorders in women with and without predisposing Causes. it was estimated that the risk af hemorrhage 
stroke was 2.0 times greater in users than in nonusers and the rsk of thrombotic stroke was 40 19 9S umes greater 
i users than in nonusers. A prospective study conducted in Great Betan estimated thal former users have a "isk for 
ali cerebrovascular disease 2 6 times greater than that of nonusers. This nsk remained elevated for at ieas! Six years 
alter last ora! contraceptive use. A prospective study conducted «n the United States found that past use of oral 
contraceptives was associated with increased risk of subarachnoid hemorrhage. the relative risk beng 5 3 There 
was also some evidence from this study that the degree of risk may be related to duration of oral contraceptive use 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of orai contracep. 
lives has been reported confirming a previously suspected association. These studies. conducted in the United 
Kingdom. found, as expected. that the greater the number of underiy:ng risk factors for coronary artery disease 
(Cigarette smoking, hypertension, hypercholesterolemia. obesity. diabetes. history af preeciamptic toxemia; the 
higher the risk of developing myocardial infarction, regardless of whether the patient was an ora! contraceptive user 
or not Orai contraceptives. however, were found to be a clear additional risk factor The annua! excess case ra 
(increased Sk) of myocardial infarction (fatal and nontatal) in oral contraceptive users was estimated tà 
approximately 7 cases per 100.000 women users in the 30-39 age group afd 67 cases per 100.000 ween us 
the 40-44 age group in terms of relative risk it has been estimated that ora! contraceptive y i 
(Smoking is considered a major predisposing condition to myocardial infarction} are abou 
fatal myocardial infarction as nonusers who do not smoke Üral contraceptive users who 
about a 5-fold «creased risk of fatal infarction compared to users who do not smoke. but 
increased risk compared to nonusers wha do not smoke. Furtherm M amount of sm 
factor. in determining the importance of these relative ftiSks, hi ib ite 
must De given senous consideration. The importance. of o 
determining relative and absolute risks has not as y 
action exists, but perhaps to a lesser ext 
Oral contraceptive users persists foli 
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Bo that the degree of the residual 
füdta derived trom severai national 
FSk of thromboembotism including 
Ora contraceptives. Preparations contaiming 
SK 9f thromboembolism than those contaming 50-86 
HE quantity of estrogen may not be the soie factor 
States Careful epideripiogical studies to determine the 
| Ogen-only oral contraceptives have not been performed 
reported in women using these products. and they should not be 
Fhe risk of thromboembolic and thrombotic disorders, in both users and 
es. increases with age. Oral contraceptives are. however. an independent risk factor 
* OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective study 
jhited Kingdom estimated the mortality rate per 100.000 women per year fram diseases of the 
system for users and nonusers of oral contraceptives according to age. smoking habits. and duration of 
'e Over ail excess death rate annually trom Circulatory diseases for oral contraceptive users was estimated to 
be 20 per 100.000 (ages 15-34—5/100.000. ages 35-44— 33:100 000. ages 45-49 — 140/100 000) the sk being 
concentrated in alder women, in those with a long duration of use. and in cigarette smokers It was not possible. 
however to examine the interretationships af age. smoking. and duration of use, nor to compare the effects o! 
Continuous versus intermittent use. Although the study showed a 10-foid increase in death due to Curculatory 
diseases in users for five or more years. all of these deaths occurred in women 35 or oider Unti iarger numbers of 
women under 35 with continuous use for five or more years are available itis not possible to assess the magnitude 
of the relative risk for this younger age group. This study reports that the increased nisk of circulatory disease 
Mortality may persist after the pill is discontinued. Another Stucy pubishec at the same time confirms a previously 
reported increase of mortality in pill users trom cardiovascular disease The Study concluded that the mortality 
associated with aii methods of birth control is low and below that associated with childbirth, with the exception of 
oral contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group ate for 
smokers asaciass For heavy smokers [more than 15 cigarettes a day], ihe rates given would be about doubie. tar 
“light smokers [less than 15 cigarettes a day}. about 50 percent ) The mortality associated with oral contraceptive 
use in nonsmokers over 40 is higher than with any other method of Contraception in that age group The jowest 
mortaity is associated with the condom or diaphragm backed Up by early abortion. The nisk of thromboembolic ang 
thrombohe disease associated with oral contraceptives increases with age after approximately age 30 and. for 
myacardiat infarction. is further increased by hypertension, hypercholesterolema, obesity, diabetes. ot tustory af 
preeciamptic toxemia and especially by cigarette smoking. The risk of myocardial infarction in ora! contraceptive 
users 1S Substantially increased in women age 40 and over, especiaily those with other risk factors. The physician 
and the patient should be alert to the earliest manifestations of thramboembolic and Ihrombotic disorders eg 
thrombophiebitis. pulmonary embolism. cerebrovascular insulficiency. coronary occlusion, retinal thrombosis. 
and mesenteric thrombosis}. Should any of these occur or be Suspected. the drug shauld be discontinued 
immediately A four- to six-fold increased risk of postsurgery thromboemboiic compheations has been reported in 
oral contraceptive users If feasible, oral contraceptives Should be discontinued at least four weeks beiore Surgery 
of a type associated with an increased risk of thromboembolism or prolonged immobiization 2 OCULARLESIONS 
There have been reports of neuto-ocular lesions such as optic neuritis or retinal thrombosis associated with the use 
of oral contraceptives. Discontinue oral contraceptive medication if there is unexplained. sudden or gradual. par ta! 
oF complete loss of vision; onset of proptosis or dipoma. papilledema: or retinal vascular lesions and institute 
appropriate Giagnoshc and therapeutic measures. 3 CARCINOMA Long-term continuous administration of either 
natural or synthetic estrogen in certam animal species increases the frequency of carcinoma of the breast. cervix, 
vagina. and iver Certain synthetic progestogens, none Currently contained in oral contraceptives. have been noted 
to increase the incidence of mammary nodules, benign and malignant. in dogs. In humans, three case control 
Studies have reported an increased risk of endometrial carcinoma associated with the prolonged use of exogenous 
estrogen « postmenopausal women One publication reported on the first 21 cases submitted by physicians to a 
registry of cases of adenocarcinoma of the endometnum in women under 40 on Gral contraceptives. Of the cases 
found in women without predisposing risk factors for adenocarcinoma of the endometrium fe g. irregular bleeding 
at the time oral contraceptives were first given. polycystic ovaries), nearly ali occurred in women who had used a 
sequential oral contraceptive These products are no longer marketed No evidence has been reported suggesting 
an increased nsk of endometrial cancer in users of conventional combination or progestogen- only orai contracep 
tives. Several studies have found no increases in breast cancer in women taking oral contraceptives or estrogens 
One study. however. while also noting no overall increased risk of breast cancer in women treated with oral 
contraceptives, found an excess riskin the Subgroups of oral contraceptive users with documented Demyn breast 
disease. A reduced occurrence of benign breast tumors in users of prat contraceptives has been well-documented 
in summary. there is at present no confirmed evidence from human Studies of an increased risk o! cancer associated 
with oral contraceptives. Close climcal surveillance ot ali women taking orai contraceptives is, nevertheless 
essential. in all cases of undiagnosed persistent or recurrent abnormal vaginal bieeding. appropriate diagnostic 
measures should be taken to rule out mabignancy Women witha strong family history af breast cancer or who have 
Breast nodules, hibrocystic disease or abnormai mammograms should be monitored with particular care if They 
elect to use oral contraceptives instead of other methods of contraception. 4. HEPATIC TUMORS Bemgn hepatic 
adenomas have been found to be associated with The use of Ota! Contraceptives One study showed tha! orat 
contraceptive formulations with mgh hormonai potency were associated with a higher rsk than lower potency 
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Designed for performance 


21- and 28-day regimens 
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(norethindrone/ethinyl estradiol) 





tSerious as well as minor side effects have been reported with the 
use of oral contraceptives. The physician should remain alert to 
the earliest manifestations of any symptoms of serious disease ORTHO 


and discontinue oral contraceptive therapy when appropriate 
Please see complete Prescribing Information, a summar y of which appears ORTHO PHARMACEUTICAL CORPORATION 
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In the treatment of 
vulvovaginal candidiasis, 
patients will appreciate 
it for more than its prompt, 

proven efficacy. 


Clinically demonstrated efficacy’ 
in a no-mess, no-stain base— 
therapy that encourages 

patient compliance. 
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In vulvovaginal 
candidiasis, 

your choice 

and her preference... 


fycelexcG 
(clotrimazole) 57^" 


Indications: Mycelex-G Vaginal Cream is 
indicated for the local treatment of patients 
with vulvovagina! candidiasis (moniliasis). As 
Mycelex-G Vaginal Cream has been shown to be 
effective only for candidal vulvovaginitis, the 
diagnosis should be confirmed by KOH smears 
and/or cultures. Other pathogens commonly 
associated with vulvovaginitis (Trichomonas and 
Hemophilus vaginalis) should be ruled out by 
appropriate laboratory methods. 

tudies have shown that women taking oral 
contraceptives had a cure rate similar to those 
not taking oral contraceptives. 
Contraindications: Mycelex-G Vaginal Cream 
is contraindicated in women who have shown 
hypersensitivity to any of the components of the 


p reparation. 

utions: Laboratory Tests: if there is a 
lack of response to Mycelex-G Vaginal Cream, 
appropriate microbiological studies should be 
repeated to confirm the diagnosis and rule 
out other pathogens before instituting another 
course of antimycotic therapy. 

Usage in Pregnancy: While Mycelex-G Vaginal 
Cream has not been studied in the first trimester 
al pregnancy, use in the second and third tri- 
mesters has not been associated with ill effects. 

Application of “C-labeled clotrimazole has 
shown negligible absorption (peak serum level 
of 0.01 g/m! 24 hours after insertion of vaginal 
cream containing 50 mg of active drug) from 
both normal and inflamed human vaginal 
mucosa. 

Adverse Reactions: Three (0.596) of the 653 
patients treated with Mycelex-G Vaginal Cream 
reported complaints during therapy that were 
possibly drug related. Vaginal burning occurred 
in one patient; erythema, irritation, and burning 
in another, intercurrent cystitis was reported in 
the third. 

Dosage and Administration: Mycelex-G 
Vaginal Cream has been found to be effective 
when used from seven to fourteen days; studies 
have shown that patients treated for fourteen 
days had a significantly higher cure rate. The 
recommended dose is one applicatorful a day 
lor seven to fourteen consecutive days; using the 
applicator supplied, insert one applicatorful of 
cream (approximately 5 grams) intravaginally 
preferably at bedtime. 

How Supplied: Mycelex-G Vaginal Cream 1% 
is supplied in 45 and 90 gram tubes with a 
measured-dose applicator, for seven-day and 
for fourteen-dav treatments. 

Store between 35° and 86°F (2° and 30°C). 


Reference: 1. Robertson WH: Vulvovaginal can- 
didiasis treated with clotrimazole cream in seven 
days compared with fourteen-day treatment with 
miconazole cream. Am J Obstet Gynecol 
132:321-323, 1978. 
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Establish a solo practice with financial 
and practice management assistance 
provided at no obligation, or join an 

existing group of physicians already on 

staff at an NME hospital. 


National Medical Enterprises is a 
proprietary hospital corporation that 
owns and operates more than 50 
hospitals nationwide. To explore a 
variety of private practice options, 
mail your CV. with your geographic 
preferences to: 








Manager, Physician Relations /^ — ^ . 
ENTERPRISES, INC. 9 — 
P.O. Box 2140 WJ 
Santa Monica, CA 90406 = 
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in pelvic infections... 
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Artists concept of the uterus 
and adnexa as viewed through 
a diagnostic laparoscope. 
Pathology includes pelvic 
cellulitis and pelvic 
inflammatory disease. 


“including endometritis. pelvic 
cellulitis, and pelvic 
inflammatory disease caused 
by indicated organisms 
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MEFOXIN is contraindicated in - proven highly effective 


patients who have shown 
hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 
Before therapy with MEFOXIN is 
instituted, careful inquiry should be me 
made to determine whether the : proven stability 
patient has had previous 
hypersensitivity reactions to 
cefoxitin, cephalosporins, penicillins, 
or other drugs. This product should 


be given with caution to penicillin- e proven utility 


sensitive patients. 


Over 65 clinical studies document the effectiveness of MEFOXIN in 
the treatment of gynecological infections, including endometritis, 
pelvic cellulitis, and pelvic inflammatory disease. 


MEFOXIN has become the reference standard for stability against 
beta-lactamases which destroy other antibiotics. 


Current survey data show that obstetricians/gynecologists rely on 
MEFOXIN for the hospital treatment of pelvic infections more often 
than any other single injectable antibiotic. 


Over 6 years of use in hospitals confirms MEFOXIN has a safety 
profile comparable to cephalothin. The most common adverse 
reactions have been local reactions following intravenous or 
intramuscular injection. 


For a Brief Summary 
of Prescribing Information, 
please see following page. 















indications and Usage: Trealment.— Serious infections caused by susceptible 
strains of the designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including ona and lung ab- 
scess, caused by Streptococcus pneumoniae denen) iplococcus pneumoniae), 
other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylococcus au- 
reus (penicillinase and non-penicillinase producing), Escherichia coli, Klebsiella 
species, Hemophilus infivenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Un tract infections caused by F. coli, Klebsiella 
species, Proteus mirabilis, indole-posi 
vulgaris), and Providencia species. Uncomplicated gonor 
gonorrhoeae (penicillinase and non-penicillinase producing). 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal ab- 
scess, caused by E. coli, Klebsiella species, Bacteroides species including the B. 
fragilis group,S and Clostridium species. l . | 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by E. coli, N. gonorrhoeae (penicillinase and non- 
penicillinase producing), Bacteroides species including the B. fragilis group $ 
Clostridium species, Peploceccus species, Peplostreptococcus species, and group 
B streptocacci. 
SEPTICEMIA caused by Strep. pneumoniae dcn D. pneumoniae), Staph. au- 
i reus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, and 
 —.. Bacteroides species including the B. fragilis gous 
BONE AND JOINT INFECTIONS caused by Slap. aureus fpenicillinase and non- 
penicillinase producing). n 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci {excluding en- 
lerococci, e.g., Strep. Teu. . Coll, P mirabilis, Klebsiella species, Bacteroides 
species including the B. fragilis group.§ Clostridium species, Peptococcus species, 
and Peptostreptococcus species. 
.. Although appropriate culture and susceptibility studies should be performed, ther- 
-apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g.. Strep. 
. faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
-. gocti are almost uniformly resistant to cefoxitin. 
. ,Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
© > group of antibiotics. 
e Wamings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE JO DETERMINE PREVIOUS See ee CHa TO CEFOX- 


ea due fo Neisseria 






.. - MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES, 

. Pseudomembranous colitis, from mild to life-threatening in severity, 
has been reported with virtually afl antibiotics (including 
cephalosporins); therefore, it is important to consider its diagnosis 
when diarrhea develops in association with antibiotic use. Broad-spec- 
trum antibiotics alter normal flora of colon and may permit overgrowth of clostridia, 
a toxin produced by Clostridium difficile is a primary cause of antibiotic-associated 
colitis. Mild cases may respond to drug discontinuance alone; in more severe 
cases, management may include sigmoi oscopy appropriate bacteriological stud- 
ies, fluid, electrolyte and protein supplementation, and use of a drug such as ora! 
vancomycin: isolation of the patient may be advisable. Other causes of colitis 
should also be considered. 

Precautions: Total daily dose should be reduced in patients with reduced urinary 
output due to renal insufficiency because high and prolonged serum antibiotic 
concentrations can occur from usual doses. Prescribe with caution in patients with a 
history of gastrointestinal disease, particularly colitis. Prolonged use may result in 
overgrowth of nonsusceptible organisms; repeated evaluation of the patient's condi- 
tion is essential. if superinfechon occurs, take appropriate measures. Increased 
nephrotoxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

‘aterference wilh Laboratory Tests — High concentrations (7-100 mcg/ml) may in- 
erfere with measurement of serum and urine creatinine levels by the Jaffe reaction 
ind produce false increases of modest degree in creatinine levels reported, serum 
samples should not be analyzed for creatinine if withdrawn within 2 hours of cefox- 
itin administration. High concentrations may interfere with measurement of urinary 
17-hydroxy-cotticosteroids by the Porter-Silber reaction and produce false in- 
creases of modest degree in levels reported. A false-positive reaction for glucose in 
"m urine has been observed with CLINITEST® reagent tablets. 

$6 Pregnancy —in women of childbearing potential, weigh anticipated benefit against 
| possible risks. 

Nursing Mothers—Cetoxitin is excreted in human milk in tow concentrations. 

Infants and Children-—Safety and efficacy in infants from birth to three months 

have not yet been established. In children three months and older, higher doses 

have been associated with. increased incidence of eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been local reac- 

tions DNE intravenous or intramuscular injection. Other adverse reactions have 

been encountered infrequently. Local Reactions — Thrombophlebitis with inira- 
venous administration, pain, induralion, and tenderness after intramuscular injec- 
tions. A/fergic Reactions Rash (including exfoliative dermatitis) pruritus, eosino- 
philia, fever, and other allergic reactions. Gastrointestinal — Symptoms of 
pseudomembranous colitis during or affer treatment and, rarely, nausea and vomit- 
ing. Blood — Transient eosinophilia, leukopenia, neutropenia, hemolytic anemia, 
coo and thrombocytopenia: a positive direct Coombs test may develop in some individ- 
uals, especially those with azotemia. Liver Function — Transient elevations in SGOT, 
.. . SGPT, serum LDH, and serum alkaline phosphatase. Renal Function Elevations in 
^ ^ gerum creatinine and/or blood urea nitrogen levels and, rarely, acute renal failure. 
^ Nate: in group A beta-hemolytic streptococcal infections, therapy should be main- 
` fained for at least 10 days to guard against the risk of rheumatic fever or 
- gtemerulonephritis. In staphylococcal and other infections involving a collection of 
n Surgical drainage shoutd be carried out where indicated. Intramuscular injec- 
ions should be well within the body of a relatively large muscle such as the upper 
outer quadrant of the buttock (i.e., gluteus maximus) aspiration is necessary io 
avoid inadvertent injection into a blood vessel. The total daily dosage in infants and 
Children should not exceed 12 grams. 

. How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 
1 gram or 2 grams cefoxitin equivalent and in 10-aram bulk bottles. MSD 
$8. fragilis, B. distasonis, 8. ovatus, B. thelaiotaomicron, B. vulgatus a 
"Registered trademark of Ames Company. Division of Miles Laboratories, Inc FRGK 
For more detailed information, consul oe MSD Representative SA x 

or see Prescribing information. Merck Sharp & Dohme, HM 
Division of Merck & Co. Inc., West Point, PA 19486 J4MF35 (117) 
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ULTRASOUND IN 
OBSTETRICS AND 
GYNECOLOGY 


By Patricia Ann Athey, M.D. and Frank P. Hadlock, 
M.D.; with 11 contributors. 

The Journal of Clinical Ultrasound said of the last 
edition, ". . . one can recommend it almost without 
reservation. . . the organization and layout of the 
book is excellent . . . | consider this book a must...” 
Totally revised and updated, this edition presents a 
host of new features, including complete details on 
extremity evaluation . . . discussions of new trends in 
fetal dating and detection of fetal growth retarda- 
tion. . . more than 300 new illustrations . . . and 
seven totally new chapters on: 

sonographic evaluation of fetal well-being 
vaginal abnormalities 

uterus: abnormalities of the endometrial cavity 
adnexa: neoplasms 

pelvic inflammatory disease 

ectopic pregnancy 

ultrasound evaluation of the infertility patient 


February, 1985. Approx. 384 pages, 763 illustrations. 
(Book Code: 2130-5) About $54.95. 


Save time, call FREE: 
1-800-345-8500, ext. 15. 
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7 days a week. 
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C.V. Mosby Company, 11830 Westline Industrial Dr., St. 
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Brief Summary of Prescribing Information 
NORLESTRIN* (norethindrone acetate and ethinyl estradiol tablets. USP) 


3ee section under Special Notes on Administration and HOW SUPPLIED. 

3efore prescribing. please see full prescribing information. A Brief Summary follows. 
DESCRIPTION 

Norlestrin Products are progestogen-estrogen combinations. 

NDICATIONS AND USAGE a 

Norlestrin Products are indicated for the prevention of pregnancy in women who elect fo use 
yal contraceptives as a method of contraception. 

In clinical trials with Nortestnin 1/50 involving 25.983 therapy cycles, there was a preg- 
ancy rate of 0.05 per 100 woman-years; in clinical trials with Norlestrin 2 5/50 involving 
36.388 cycles, there was a pregnancy rate of 0.22 per 100 woman-years. 

Jose-Related Risk of Thromboembolism from Oral Contraceptives: Studies have 

shown a positive association between the dose of estrogens in orat contracepbives and the 
isk of thromboembolism. It is prudent and in keeping with good principles of therapeutics to 
ninimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
shoulc be that product which contains the least amount of estrogen that is compatible with 
in acceptable pregnancy rate and patient acceptance 

ZONTRAINDICATIONS 

t. Thrormbophiebitis or thromboembolic disorders 
_A past history of deep-vein thrombophlebitis or thromboembolic disorders 
, Cerebral vascular or coronary artery disease 
Known of suspected carcinoma of the breast 
. Known or suspected estrogen-dependent neoplasia 
, Undiagnosed abnormal genital bleeding 
Known or suspected pregnancy (See WARNING No. 5) 

. Benign or malignant liver tumor which developed during the use of oral contraceptives 
or other estrogen-contaming products. 
WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from 
oral contraceptive use. The risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oral contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of several senous 
conditions including thromboembatism, stroke. myocardial infarction, hepatic agde- 
oma, gallbladder disease, and hypertension Practitioners prescribing oral contracep- 
lives should be larnitiar with the following information relating to these risks 


1 Thromboembolic Disorders and Other Vascular Problems. An increased risk of throm- 
oembolic and thrombotic disease associated with the use of oral contraceptives is well- 
astablished Studies have demonstrated an increased risk of fatal and nontatal venous 
hromboembolism and stroke, both hemorrhagic and thrombotic. 
Cerebrovascular Disorders: in a collaborative study in women with and without predispos- 
ng Causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in 
Asers than nonusers. and the risk of thrombotic stroke was 4.010 9.5 times greater 
Myocardial Infarction: An increased risk of myocardial infarction associated with oral 
:ontraceptives has been reported confirming a previously suspected association These 
studies found that the greater the number of underlying risk factors (cigarette smoking, 
qpertension. hypercholesterolemia, obesity diabetes, history of preectamptic toxemia) for 
2oronary artery disease, the higher the risk of developing myocardial infarction, regardless 
ot whether the patient was an oral contraceptive user or not Oral contraceptives, however 
were found to be a clear additional nsk factor 

it has been estimated that users who do not smoke (smoking is considered a major pre- 
disposing condition to myocardial infarction) are about twice as likely to have a fatal myo- 
zardial infarction as nonusers who do not smoke Oral contraceptive users who are smokers 
vave about a fivefold increased nsk ot fatal infarction compared to users who do not smoke, 
3ut about a tenfold to twelvefold increased nsk compared to nonusers who do not smoke 
The amount of smoking is also an important factor 
Risk of Dose: in an analysis of data. British investigators concluded that the nsk of prome 
3oembolism. including coronary thrombosis, directly related ta the dose of estrogen used 
n oral contraceptives; however, the quantity of estrogen may not be the soie factor involved. 
Persistence of Risk: Two studies have suggested that an increased risk may persist for as 
ong as 6 years after discontinuation of oral contraceptive use lor cerebrovascular disease 
and 9 years lor myocardial infarction. In addition, a prospective study suggested the per 
3istence of risk for subarachnoid hemorrhage. 

Estimate of Excess Mortality from Circulatory Diseases: i^e risk of diseases of the cir 
zulatory system is concentrated in older women. in those with along duration of use, and in 
cigarette smokers 

A study of avalable data trom a vanety of sources concluded that the mortality associated 
with all methods of birth control is tow and below that associated with childbirth with the 
axcepton of oral contraceptives in women over 40 who smoke 

The nsk of thrormnboembolic and thrombotic diseases associated with oral contraceptives 
ncreases with age after approximately age 30 and. for myocardial infarction is further 
ncteased by hypertension. hypercholesterolemia, obesity diabetes, or history of pre- 
ectamptic toxemia. and especially by cigarette smoking. 

The physician and the patient should be alert to the earliest manitestations of thromboem- 
polig and thrombotic disorders. Should any occur or be suspected, the drug should be dis- 
continued immediately — . 

A fourfold to sixfold increased nsk of postsurgery thromboembolic complications has ts 
peen reported in users’ I feasible. oral contraceptives should be discontinued at least four 
weeks pelore surgery of a type associated with an increased nsk of thromboembotism or 
orotonged immobilization. 

2 Ocular Lesions. Neuro-ocular lesions. such as opke neurntis or retinal thrombosis, have 
seen associated with the use of oral contraceptives. Discontinue the oral contraceptive if 
‘here is unexplamed sudden or gradual. partial. or complete toss of vision. onset of propo 
sis or diploma: papitiedema. or retinat vascular lesions 

3. Carcinoma. Long-term continuous administration of estrogen in certam animal species 
increases the frequency ol carcinoma of the breast! cervix, vagina, and liver 

In humans, an increased nsk of endometnal carcinoma associated with the protonged 
use of exogenous estrogen in postmenopausal women has been reported. However there 
i$ NO evidence suggesting increased risk of endometriat cancer in users af convenhional 
combination or progestogen-only ordi contraceptives. 

Studies found no evidence of increase in breast cancer in women taking oral contracep- 
lives, however an excess risk in users with documented benign breast disease was 
reported, 

There is no confirmed evidence of an increased risk of cancer associated with oral contra- 

ses of uncdiag- 


Qo 2 orb ano 



















J. appropnate diagnostic measures 
ong family history of breast cancer 
rai mammogtrams. should be 





or who have breast nodules. fibrocystic disease or abno 
monitored with particular care. 

4 Hepatic Tumors Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenomas may rupture and may cause death through 
intra-abdorminai hemorrhage. they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock 

A lew cases of hepatocellular carcinoma have been reported in women taking oral conta 
ceptives The relationship of these drugs to this type of malignancy is not known af this time 

5 Usage in or immediately Pr ing Pregnancy, Birth Detects in Offsprng, and Matig- 
qancy in Female Offspang. Ounng early pregnancy female sex hormones may senously 
damage the offspring 

Anincreased ask of congenital anomalies, including heart defects and imb detects. has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that Inploidy and possible other types of polyploidy are increased 
among abortuses from women who became pregnant soon after ceasing oral 
contraceptives. 

Pregnancy should be ruled oul betore continuing an oral contraceplive m any patent who 
^as mesed two conseculive menstrual periods. If the patient has not adhered to the schede 
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uie, the possibility of pregnancy should be considered at the time of the first missed period. 
and oral contraceptives should be withhetd until pregnancy has been ruled oul ff preg- 
nancy is confirmed. the patient! should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period af time before attempting to conceive 

Administration of progestogen-anly or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test af pregnancy 

6 Gallbladder Disease. Studies report an increased risk of surgically contirmmed gallblad- 
der disease in users of oral contraceptives 

7 Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance has 
been observed in a significant percentage of patients, prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

Anincrease in fniglycendes and total phosphobiipids has been observed 

&. Elevated Blood Pressure. An increase in blood pressure has been reported in patients 
receiving oral contraceptives. The prevalence in users increases with longer exposure. Age 
i$ also strongly correlated with development of hypertension. Women who previously have 
had hypertension cunng pregnancy may be more irkely to develop elevation of blood 
pressure. 

9. Headache. Onset or exacerbation of migræne or development of headache of a new 
pattern which is recurrent, persistent, or Severe, requires discontinuation of oral 
contracephyes. 

10. Bieeding Irreguianties Breakthrough bleeding. spotting. and amenorrhea are fre- 
quent reasons for patients discontinuing oral contraceptives. in breakthrough bleeding. 
nonfunctional causes should be borne in mind in undiagnosed abnormal bleeding from the 
vagina, adequate ciagnostic measures are indicated 10 rule out pregnancy or malignancy 

Women with a past history of okgomenorrhea or secondary amenorrhea, or young women 
without regular cycies should be advised that they may have a tendency to remain anovula- 
tary or to become amenorheic after discortnuation of oral contraceptives 

it Ectopic Pregnancy Ectopic as well as intraulerine pregnancy may occur in contracep- 
hve failures 

12 Breast-Feeding. Oral contraceptives may interdere with lactahon Furthermore. a small 
fraction of the hormonal agents in oral contraceptives has been identified in the milk of moth- 
ers receiving these drugs. 

PRECAUTIONS 

+ A compiete medical and family history should be taken prior to the initiation of oral con- 
traceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure. breasts. abdomen. and pelvic organs. inciuding Papanicolaou 
smear and relevant laboratory tests. As a general rule, oral contracephves should not be 
prescnbed for longer than one year without another examination 

2 Preexisting ulenne leiomyomata may increase in size. 

3 Fabenis with a history of psychic depression should be carefully observed and the drug 
discoatinued if depression recurs fo a serious degree. 

4 Oral contraceptives may cause fluid retention and should be prescribed with caution, 
and only with careful monitonng. in patients with conditions which might be aggravated 

5 Patients with a past history of iaundice dunng pregnancy have an increased nsk of 
recurrence of jaundice. If iaundice develops, the medication should be discontinued. 

6 Steroid hormones may be poorly metabolized and shouid be administered with caution 
in palients with impaired liver function 

7 Users may have disturbances in normal tryptophan metabolism, which may result in a 
relative pyridoxine deficiency 

8 Serum folate levels may be depressed 

9 The pathologist should be advised of eral contraceptive therapy when rolevant speci 
mens are submuttec 

10 Certain endocrine and liver function tests and blood components may be affected. 

(a) increased sultobromophthalein retention. (b) Increased prothrombin and factors VIT, 
VHi 1X, and X, decreased antithrombin & increased norepinephnne-induced platelet aggre- 
gabuity (c) Increased thyrid- binding globulin (TBG) leading to increased circulating total 
ihyreid hormone. (d) Decreased pregnanediol excretion. (e) Reduced response to metyra- 
pone les} 

Drug Interactions: Reduced efficacy and increased incidence of breakthrough bleeding 
have been associated with concomitant use of nfampin. A similar association has been sut 
gested with barbiturates. phenylbutazone. phenytoin sodium, telracycine and ampicillin 
ADVERSE REACTIONS 

An increased risk of the following senous adverse reachons has been associated wih oral 
contraceptives Ihrembophiebitis. pulmonary embolism, coronary thrombosis. cerebral 
thrombosis, cerebral hemorrhage; hypertension: gallbladder disease, benign hepatomas, 


There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additonal confirmatory studies are needed: mesentenc thrombo- 
8:5, neuro-ocular lesions, eg. rennat thrombosis and optic neurtis 

The following adverse reactions have been reported in patients receiving oral contracep- 
tives and are believed to be drug related: nausea and/or vomibng, usually the most corm- 
mOn adverse reactions. occur in approximately 10% or less of patients during the first cycle 
Other reactions. as a general rule. are seen much less trequently or only occasionally: 
gastrointestinal symptoms. breakthrough bleeding; spotting, change it menstrual flow. 
dysmenorrhea amenorrhea during and after treatment, temporary infertiity after discon- 
nuance ol treatment; edema: chloasma or melasma: breast changes; change in weight: 
change in cervical erosion and cervical secretion: possible diminution in lactation when 
given mmmeciately postpartum, cholestatic jaundice. migraine, increase in size of utenne 
leiomyemata, rash (allergic). mental depression, reduced tolerance to carbohydrates; 
vaginal candidiasis, change m comeal curvature, intolerance to contact lenses. 

The following adverse reactions have been reported and the association has been neither 
confirmed nor retuted: premenstruat-fike syndrome: cataracts, changes in libido, chorea: 
changes in appetite: cysbitis-like syndrome; headache: nervousness. dizziness: hirsutism, 
loss D! scaip hair. erythema muititorme, erythema nodosum: hemon Nagie eruption, vaginis, 
porphvra 
Speciali Notes on Administration 
Menstruation usually begins two or three days bul may begin as tate as the fourth or fifth 
day after discontinuing medication. 








Alle: several months on treatment. bleeding may be reduced 10 a point of virtual absence, 
reduced flow may be a result of medicahon and not indicative of pregnancy 


HOW SUPPLIED 
Norlestrn 24) 1/50 rs avaiable in compacts each containing 21 tablets Each tablet contains 
t mg of norethindrone acetate and 50 mcg of ethinyl estradiol. Available in packages of five 


ng af norethindrone acetate and 50 mcg of ethinyl estradiol Available in pack- 
e compacts and packages of hve refitis 
attesten (Fe) 1/50 1s avadable in compacts each containing 21 yellow tablets and 7 
brown tablets Each yellow tablet contains 1 mg of norethindrone acetate and 50 mcg of 
estradiol Each brown tablet contains 75 mg of ferrous fumarate. USP Avadabie in 

ie compacts and packages of five refilis 
4 2 5/5015 available in compacts each contaming 21 pink tablets and 7 
brown labets Each pink table! contains 2.5 mg of norethindrone acetate and 50 mcg of 
ettunyl estradiol Each brawn tablet contains 75 mg of ferrous fumarate. USP Available in 











inert tablets. Each yellow tablet contains 1 mg af norethindrone acetate and 50 mcg of 
ethinyl estado Available m packages of five compacts and packages of five refills. 
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You leave a lot behind as an Air Force physician. 


A lot of 16-hour workdays. A lot of business 
concerns. A lot of overhead. All the headaches that are 
part of your practice. 

Because in the Air Force, you concentrate on 
nothing but your specialty. We'll put a staff of 
administrative experts behind you to help with the 
paperwork. And a team of trained nurses and allied 
health professionals beside you to help you do your 
work. Worrying about the cost of malpractice insurance 
and having to dole out checks on payday become a 
thing of the past. It's the chance to spend your days 


doing what you do best — treating patients. And your 
nights getting to know your family again. 

In fact, the Air Force treats specialists specially. We 
make you an officer immediately. Captain at the very 
least. And you can count on pay that increases with rank. 
Plus thirty days of vacation with pay each year to relax on. 

So find out more about becoming an Air Force physician. 
And start concentrating on your practice again. Call 
toll-free 1-800-423-USAF (in Calif. 1-800-232-USAF). 
Or send your curriculum vitae to Col. Thomas W. 
Bingham, HQ USAFRS/RSH Randolph AFB, TX 78150. 
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l = (including Ohio), states west of the Mississippi, Hawaii, Alaska, 
=: . and abroad (except Japan, Israel, Italy, and England). 


"Most of the provisions of the Copyright Act of 1976 became 





Dp a effective o on January 1, 1978. Therefore, all manuscripts must be 


E accompanied. by the following written statement, signed by one 
.- author: "The undersigned author transfers all copyright ownership 
of the manuscript [title of article] to The C. V. Mosby Company 
in the event the work is published. The undersigned author 
warrants that the article is original, is not under consideration by 
another journal, and has not been previously published. I sign for 


| and accept responsibility for releasing this material on behalf of 


any and all co-authors." Authors will be consulted, when possible, 
regarding republication of their material. 

When submitting a manuscript, an author should include, if 
applicable, a full statement about all submissions and prior reports 
in any medium that might be regarded as prior or duplicate 
publication of the same or similar work. Articles previously 
published in another language will not be considered. 

It is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. Articles dealing with human experimentation 
that require local institutional approval must have this approval 
prior to submission of the article for publication and it should be 
so indicated in the Methods section. Reports of experiments on 
animals must indicate which guidelines for the care and use of the 
animals were followed. 

Statements and opinions expressed in the articles and commu- 
nications herein are those of the author(s) and not necessarily 
those of the Editor(s) or Publisher and the Editor(s) and Publisher 
disclaim any responsibility or liability for such material. Neither 
| the Editor(s) nor the Publisher guarantees, warrants, or endorses 
any product or service advertised in this publication, nor do they 
guarantee any claim made by the manufacturer of such product or 
service. 

General requirements for preparation of manuscripts 

The original and two good-quality copies of the manuscript and 

| three glossy prints of illustrations are required. 
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Manuscripts must be typed double spaced on one side only on 
22 by 28 cm (8 1/2 by 11 inch) white bond paper with T 
margins at top, bottom, and sides. Number pages. consecutive p 
the upper right-hand corner in the following order: title page. 
abstract, body of text, references, legends, and tables. | 

Title page. The title page should contain in sequence the title. 
(concise and suitable for indexing purposes); author line with fi | 
name, middle initial, and last name of all authors and their highe 
academic degree (both M.D. and Ph.D. are acceptabl 
state(s) in which the study was conducted; departn mn 
al, ii institutional Alians at the time. the 





if different from author to whom ien requests a are cad iresse 
At the bottom of the title page supply a short title for the runni ig 
head not exceeding 52 characters (including word spaces). E 
Abstract page and key words/phrases. On manuscript page two 
is the abstract, also typed double spaced with the required margins 
and headed by the title of the article and author(s): namie 
Abstracts for regular articles, Current Investigation, Clinical 
Opinion, and Current Development may not exceed. 150: word 
Abstracts for case reports and Sue communications ` | 


phrases for adenine purposes. 
Text. Do not hesitate to write your manuscript 
person, active voice if it is more appropriate to the: infort 
wish to convey. The passive voice is generally more eife 
Greets techniques or observations since the emphasis is is ont ie 
"action" rather than the person performing the action. | 
Only standard abbreviations are to be used. Consult the Council 
of Biology Editors Style Manual or the AMA's Manual fo 
Authors and Editors. Abbreviations in the title are not accep abi 
They should be avoided, if possible, in the abstract. In the tex 
they should be kept to a practical minimum. The full ter: 
which an abbreviation stands should precede its first use in theo 
text unless it is a standard unit of measurement, 
Either the generic, chemical, or proprietary names of drugs may 
be used. If the generic or chemical name is used, authors may, if 
they desire, insert the proprietary name in parentheses after the 
first mention in the text, with the name of the manufacturer and - 
city and state. 
Regular articles are customarily organized into the following 
sections: an introduction and headings that identify Materialand ^. 
Methods, Results, and Comment. Authors may wish to summa- ^.^" 
rize their findings in a short paragraph at the end of the Comment 
section. This format may not be appropriate for some types of 
articles. | 
In the introduction, state concisely the purpose and rationalefor - 
the study and cite only the most pertinent references as back- | 
ground. ha 
In the Material and Methods section describe briefly (but ir in p 
sufficient detail to permit other workers to evaluate and j 
the results) the plan, patients and/or experimental | 
controls, methods and procedures utilized, and statistical meth- 
od(s) employed, | 









In the Comment section state the importance and significance 
. of your findings but do not repeat the details given in the Results 
. section. Limit your opinions to those strictly indicated by the facts 
< in your report. Compare your findings with those of others. No 
` new data should be presented in this section. 

© Acknowledgements. Acknowledge only persons who have made 
~ substantive contributions to the study. 

" . References. Limit of 16 references, except for case reports and 
~ brief communications, limited to 2, and Current Development, for 
. which there is no limit. Number references consecutively in the 
: order in which they are mentioned in the text, Use the format of 
the U.S. National Library of Medicine in Cumulated Index 
- Medicus. Journal titles should also conform to abbreviations used 
in Cumulated Index Medicus. 
|  Hlustrations- and tables. A reasonable number of halftone and 
line. illustrations will be reproduced without charge, but special 
arrangements must be made with the Editors for color reproduc- 
. tion. For color photographs, submit original transparencies and 2 

< sets of unmounted prints on glossy paper. For black and white 
. illustrations, submit 3 sets of 5 by 7 inch (8 by 10 inch maximum) 
unmounted glossy photographic prints. Figures must be cited 
. consecutively in the text in Arabic numerals and identified thusly 


Jof. article, sumber, and. top r 


clips. Legends must accompany all Beures: type 5 double spaced ó on -— 
a single sheet of paper if possible and number with manuscript in 
sequence after the references. Titles should be included in the 
legend, not on the print. 

All lettering must be done with commercially available paste-on 
letters (or numbers) or by a professional; typed or freehand 
lettering is not acceptable. Original drawings, appropriately done 
in black India ink, roentgenograms, and other material must be 
submitted as glossy photographic prints. Hlustrations will be 
returned only on the author's request. 

Tables should be typed on separate sheets of paper and included 
at the end of the text, one to a page. They should be numbered in 
Roman numerals. Each table must be cited in sequence at an 
appropriate point in the text. Captions should be brief yet indicate 
clearly the purpose or content of each table and each column 
precisely defined by headings. Abbreviations and special designa- 
tions should be explained in a footnote to the table. Special 
arrangements must be made with the Editors for elaborate tables. 
because of space limitations. 5 

Illustrations and tables should supplement, not dust: the 
text; presentation in either one or the other will suffice. 

Permissions and photographic consent. Previously published 
tables and figures must be correctly referenced and written 
permission from the copyright holder included with the manu- 
script. Photographs of identifiable persons must be accompanied 
by signed releases or else all recognizable features masked. 


Estimating length of manuscript 


The length of text material (introduction through Comment section) in regular manuscripts accepted for | 
publication normally ranges from 750 to 4200 words (an average of 2000 words). A 4200 word text can 
seldom be accepted, especially if tables and figures are included. The average manuscript of 2000 words of 


text with abstract, 3 tables with captions, 2 figures with legends, and references makes a 5.7 page article in 
the JOURNAL. The 2000 words of text alone make approximately 8 pages of manuscript typed double 
spaced with the required | inch margins (approximately 250 words per page). An average table or figure 
published in the JOURNAL is equivalent to approximately 500 typed words in manuscript. Thus if a greater 
number of illustrations and tables are used, the length of the text should be adjusted accordingly. 





: Requirements for special sections 

. Case reports and brief ano and basic science communica- 
- tiens. Limit. of 700 words, 2 references. Include abstract of 50 
- words maximum, 3 to 5 key words/phrases for indexing purposes, 


cand short title. If tables and/or figures or used, an equivalent 


z number of words must be deducted from the total (see "Estimat- 
Eo ing Length of Manuscript"). 

AE Current Investigation. Same requirements as for a regular 
| article, 

Clinical Opinion. Limit of 3000 words, 16 references. Include 


= abstract of 50 to 150 words, 3 to 5 key words/phrases, and short 


— C. title, Submit to Dr. Zuspan. 
- . Current Development. Limit of 6000 words. Include abstract of 
50 to 150 words, 3 to 5 key words/phrases, and short title. Submit 
a E. Dr. Zuspan.  .— 
-RC orrespondence. Two types of correspondence will be consid- 
ered for E poao (DA Letter to the e Patton commenting onan 
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fesetves the right. to shorten letters if necessary and to ate minor 
. editorial alterations without reference to the writer. Letters may 
=. be paki tapttfer y with a d from the e author. AS 





will be fient diss for E E All letters should be pia 
double spaced. Letters. should be sent to Dr. Zuspan. 
Announcements, Announcements of major meetings and other 
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M desired month of publication. All announcements carry a charge 
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New ond Edition! | 
ULTRASOUND IN 
OBSTETRICS 


'NECOLOGY 


By. Patricia Ann Athey, M.D and Frank 








= UP. Hadlock, M.D; with 11 contributors 





- The Journal of Clinical Ultrasound said 
of the last edition, “ . . so lucid in its 
presemation and format that one can 
recommend it almost without reserva- 
tion to both beginning ultrasonologists 





By Fernando Arias, M.D., Ph.D; with 11 
astute contributors. "The purpose of this 


book is to... emphasize therapy and give 
the reader protocols for the management of 
patients with complications of pregnancy 

. provide enough information so that the 
rationale behind the proposed management 
plans could be understood (and) . . . focus 
on those perinatal problems that the resi- 
dent ín training and the practicing obstetri- 
cian see with relatively high frequency.” 


||. (Fernando Arias, from the PREFACE) 


identifies high-risk candidates through pa- 
.. dient selection e helps plan appropriate 
| management and effective therapy * 
- focuses on complications of pregnancy and 
fetal surveillance. 1984. 405 pages, with il- 
lustrations. (0299-8) $39.95. 
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and to more experienced users... .í 

consider this book a must . . ." Totally 

revised and updated, this edition re- 

mains your state-of-the-art guide. You'll 

benefit from a host of new features, in- 

cluding complete details on extremity 

evaluation . . . discussions of new 

trends in fetal dating and detection of 

fetal growth retardation . . . more than 

300 new illustrations . . . and seven 

totally new chapters on: 

e sonographic evaluation of fetal 
well-being 

* vaginal abnormalities 

* uterus: abnormalities of the en- 
dometrial cavity 

e adnexa: neoplasms 

° pelvic inflammatory disease 

e ectopic pregnancy 

e ultrasound evaluation of the infertility 
patient 

1985. 394 pages, 760 illustrations. 

(2130-5) $54.95. 

OUTLINE OF CONTENTS 

Obstetrical ultrasound: general 
considerations 

The first trimester of pregnancy 

Normal fetal anatomy 

Determination of fetal age 


NEW! 

LAPAROSCOPIC COMPLICATIONS, 
PREVENTION AND MANAGEMENT 
By Max Borten, M.D. This book provides 
detailed descriptions of laparoscopic pro- 
cedures and management of consequent 
medical and surgical complications. Written 
by a recognized expert, it is fully illustrated 
by intraoperative slides from the author's 
personal collection and line drawings. * 
diagnostic indications for laparoscopy * 
operative indications for laparoscopy * con- 
traindications to laparoscopy * complica- 
tions of trocar insertion » intestinal tract in- 
juries e complications due to infection, and 
more. January, 1986. Approx. 250 pages. 
with lavish illustrations. (D-0723-X) Mosby 
distributes thís B.C. Decker, Inc. publication. 
About $5800. 


ARIAS , (0299-8) $39.95 
E C BORTEN (D-0723-X) About $5800 
O STUDD (B-4857-2) About $3600 


LJ BH me, plus shipping charges (7 
Card * —: 
Name 
Address 
City 


Bus. phone 


St. Louis, MO 63146. 
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CHANGE. Add applicable sales tax. 


ink 
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Payment enclosed i] 


State 





T Add me to your mailing list. (No purchase necessary) C 
To properly process Purchase cm and for more personal: s ; vie M. 


30-day approval good in US. and Canada. PRICES SLIGHTLY HIGHER OUTSIE 
and Canada, please pay by check or money order in dollar equivalent. ALL 







































Detection of abnormal i 
terns (UGR and n 
Detection of fetal anomal 
Sonographic evalu 
well-being 
Multiple gestation . - 
The amniotic fluid and um 
The placenta yn 
Trophoblastic disease. : 
Use of ultrasound in invasive . 





procedures 
Introduction to gynecological ultr 
Sonographic appearance of the 
female pelvis 
Vaginal abnormalities : 
Uterus: abnormalities of size, shag 
contour and texture ee 
Uterus: abnormalities of the en 
dometrial cavity 


Adnexa: non-neoplastic c cysts - 
Adnexa: neoplasms . 
Pelvic inflammatory delate: a 
Ectopic pregnancy = ' 
Gynecological malignancies - 
Other pelvic masses => 
Ultrasound evaluation of the in | 

patient : "EN 
The physics and biology of diagnost 

ultrasound | 


NE wi 
THE MANAGEMENT or 
Edited by John Studd. M.D: 
such controversial topics as the onset 
labor, induction, augmentali 
birthing procedures, mid-ca 
the neonatal implicatior 
e prevention of preterm ab 
pregnancy + lumbar ep 
labor and delivery * neona 
and relationship to events dur 
* resuscitation of the newbori 
pain relief in labor June, 18. 
pages. Desa 7 = poids 
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“Wyeth: onhstueaa.... 
TheFirst Oral Contraceptive 





uned to Her Timing 


The first OC that adjusts both 
estrogen and progestogen to follow Her cyclic pattern 


imed to follow normal estrogen patterns 


ethinyl estradiol 
ii normal estrogen 


5 days/40 mcg 


6 days/30 mcg 10 days/30 mcg 


owest total hormonal dose 
ever in a combination OC— 

ith performance benefits of 

igher-dose products 


riphasil" offers a high level of efficacy...low level 
Df breakthrough bleeding associated with higher- 
dose OCs.* Total estrogen dose is the lowest 
àmong all phasic products. Progestogen level is at 
east 38.996 lower than any other OC. 


The first triphasic OC backed 
oy worldwide experience... 
extensive clinical data 


Only Triphasil has achieved widespread acceptance 
ith over 100 million cycles of experience world- 


ide. Special studies show Triphasil has no si nifi- 
2 s aa cn any end D the literature.* For dosage and 


cant impact on Import metabolic 


P »» D b Tè i ^ we 
= = aad J Dom É 
= oari Ra , 
rm E ae " 
s " T" x 
Us E. 
$ ar 
RF, » 
v i d 
^ 


tuned to her timing 


s E 21- and 28-day regimens 


no "n $ 4 
hol 


* Serious as well as minor adverse re 
all oral contraceptives. 


t Graham H: Letter to Editor. Br Med J 284:422; io” TOM 


Timed to follow normal progestogen patterns 
levonorgestrel 
= normal progesterone 


10 days/0.125 mq 


5 days/0.075 mg! ile 
6 days/0.05 mg ii 7 
a pill-tree/ 
placebo days 


The first triphasic OC that 
starts from dose 1, Her Day 1 


New Triphasil gives oral contraception a simple 
new start—dose 1 begins on her day 1. She starts 
on a day established by HER OWN biology. not by 
a calendar or package. It's easy for her to remem 
ber...easy for you to explain. 


No need for "Back-Up" 
contraception during the first 
cycle when used as directed 


Unlike oral contraceptives which utilize a Sunday 
start regimen, with Triphasil no additional protec 
tion was used during clinical studies in 3,546 
women, and no pregnancies occurred during the 
first cycle. In worldwide post-marketing experi 
ence, there has been only one first cycle preg- 


yv. io poet summary. 


and ethinyl À 
tenes Es 


regimen 


Se ng SAT AT 
7 See important information on following page. 








FEF: 

PHASIL®—6 brown tablets containing 0.050 mg levonorgestrel with 0.030 mg ethinyl estradiol; 5 white tablets 
ning 0.075 mg levonorgestrel with 0.040 mg ethinyl estradiol; 10 light-yellow tablets containing 0.125 mg 
rgestre! with 0.030 mg ethiny! estradiol (7 light-green tablets containing inert ingredients are inciuded in the 

8-day regimen} — Triphasic regimen. 
Indications and Usage —TRIPHASIL* is indicated for the prevention of pregnancy in women who elect to use oral 
ontraceptives (OC's) as a method of contraception. 
traindications-—OC's should not be used in women with any of the following conditions: 1. Thrombophlebitis 
iromboembolic disorders. 2. A past history of deep-vein thrombophlebitis or thromboembolic disorders. 
Cerebral-vascular or coronary-artery disease. 4. Known or suspected carcinoma of the breast. 5. Known or Sus- 
ected estrogen-dependent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or suspected pregnancy 
{see Warning No. 5 8. Benign or malignant liver tumor which developed during use of OC's or other estrogen- 
containing products. 


Warnings | 

i E Cigarete smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 

5 ‘This risk increases with aye and with heavy smoking (15 or more cigareties per day} and is quite marked 
age. Women who use oral contraceptives should be strongly advised not 













^ in women over 35 years 

, to smoke. 

j The use of orai contraceptives is associated with increased risk of several serious conditions, including 
<> thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease. hypertension. 

i eredi prescribing oral contraceptives should be familiar with the following information relating to 

|. these risks. 
















T.: Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromboembolic and thrombotic 
: disease associated with use of OC's is well established. Three principai studies in Great Britain and 3 in the U.S. 
have demonstrated increased risk of tatal and nonfatal venous thromboembolism and stroke. both hemorrhagic and 
mbotic. These studies estimate that users of OC's are 4 to 11 times more likely than nonusers to develop these 
Seases without evident cause. 
AEBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascular disorders in women with 
without predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users 
iari nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (MI)-—An increased risk of Mi associated with the use of OC's has been reported, 
onfirming a previously suspected association. These studies, conducted in the UK, found, as expected, that the 
eater the number of "ipid risk factors for coronary-artery disease (cigarette smoking, hypertension, hyper- 
-Cholesterolemia, obesity, diabetes, history of pre-eciamptic toxemia) the higher the risk of dispalle Mi, regardiess 
“Of whether the patient was an OC user or not. OC's, however, were found to be a clear additional risk factor. In terms 
“of relative risk, it has been estimated that OC users who do not smoke (smoking is considered a major predisposing 
"Condition to MI) are about twice as likely to have a fatal MI as nonusers who do not smoke. OC users who are also 
“smokers have about a 5-fold increased risk of fatal MI compared to users who do not smoke, but about a 106) H- 
‘fold increased risk compared to nonusers who do not smoke. Furthermore, amount of smoking is also an impe 
"factor. in determining importance of these relative risks, however, baseline rates for various age groups mus tx 
¿given serious consideration. importance of other predisposing conditions mentioned above in determining refi 
“and absoiute risks has not as yet been quantified; quite likely the same synergistic action exists. but perhaps 
ser extent. 
KOF DOSE—In an analysis of data derived from several national adverse-reaction reporting systems, British ` 
igators concluded that risk of thromboembolism, including coronary thrombosis, is directly related to dose 
estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated with higher risk of : 
ymiboembolism than those containing 50-80 mcg. Their analysis did suggest, however, that quantity of estrogen® 
ot be the sole factor involved. This finding has been confirmed in the U.S. 
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estimated the mortality rate per 100.000 women per year from diseases of the circulatory system for users and 

users of OC's according to age. smoking habits, and duration of use. Overall excess death rate annually from 
circulatory diseases for OC users was estimated to be 20 per 100,000 (ages 15-34——5/100, 000; ages 35-44—33/ 

~ 100,000: ages 45-49— 140/100,000). risk being concentrated in older women, in those with jong duration of use 


ality associated with ali methods of birth con 
n of OC's in women over 40 who smoke. Low? 


ked up by early abortion. Sie creased by n af 








after about 30 and, for MI, is further increased by hype 
ory of pre-eclamptic toxemia, and especially cigarette smoki 
anifestations of thromboembolic and thrombotic disorders (e.d 








pulmonary embolism 






















‘thrombosis). Should a 

fold increased risk of gos Té 
Should be discontiagad at least 4 weeks before surgery of a type associated with increased ris 

of prolonged in zation. E d 
PERSISTE ISK OF VASCULAR DISORDERS —Findings from one s ritain invo 


ie and another in the U.S. concerning MI suggest an increase 
ter discontinuation of the OC's. in the British study, risk of cef 

r OC users for at least 6 yafs after discontinuation. in the U3 
east 9 years in women 40 t 49 years old who had used OC's fi 
contirmation since the inconsistent with other publishifi 


y. increased risk of ME 
more years. Findings if 
mation. 














"e. Ocular Lesioni- 
"associated with u 
-vision; onset of p 
*and therapeutic me 
:3-Carcinoma— Lon 
increases frequency G 
Currently contained in t8 
‘dogs. In humans, 3 casi 









d malignant, in- 














Hk of endom alial carcinoma 
ie publication riffiorted on the first 21 cases 
'endometriulfiin women under 40 on OC's. 

ing athe time OC's were first given, 
$88 are no longer marketed. No 





agepocarcinoma of t 

















ary, there is at present no Confirmed evidence from human 

“6. Close clinical surveillance of ail women on OC's is, never- 
diagnosed persistent ör recurrent abnormal vaginal bleeding, appropriate 

0 rule out malig . Women with a strong family history of breast cancer or 
2, or abnormal 




















“theless, essential. in all cases à 
"diagnostic measures should be 
with breast nodules, fibrocystic d 
lect to use OC's. ! 
Hepatic Tumors— Benign hepat 
Showed that OC's with high hormo 
Benign, hepatic adenomas may rupti 
-feported in short-term as well as longe 
: being much oen after 4 or more ye. 









nd to be associated with use of OC's. One study 
| ed with higher risk than lower potency OC's. Although 
may cause death through intra-abdominal hemorrhage. This has been 
users. Two gtütlies relate risk with duration of use of OC's, the risk 
: | p. While høġatic adenoma is rare, It should be considered in women 
"presenting abdominal. pain and tendern&S&, abdominaf mass or shock. A few cases of hepatoceliular carcinoma 
"have been reported in women on OC's. Hüláliónship of these drugs to this type of malignancy is not known. 
75. Use in or immediately Preceding Pregnancy. Birth Defects in Offspring, and Malignancy in Female Offspring— 
“Use of female sex hormones—both estrogenic and progestational agents—during early pregnancy may seriously 
“damage the offspring. it has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidai estrogen, 
have increased risk of developing in later life a form of vaginal or cervical cancer ordinarily extremely rare. This risk 
‘has been estimated to be of the order of 1 in 1,000 exposures or less. Although there is no evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients should be monitored with particular care if 
p elect to use OC's. Furthermore, 30 to 90% of such exposed women have been found to have epithelial changes 
ofthe vagina and cervix. Although these changes are histologically benign, it is not known whether this condition is 
& precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract. 
"Although similar data are not available with use of other estrogens. it cannot be presumed they would not induce 
„Similar changes. An increased risk of congenital anomalies, including heart defects and limb defects, has been 
:feported with use of sex hormones, including OC's, in pregnancy. One case-control study estimated a 4. 7-fold 
increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC's, hormonal withdrawal 









E. 


E 
TE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carried out in the * : | 
3:8. Under influence of estrogen-p 
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associated with E 3 
“Adverse Reactions—An increased risk of these serious adverse reactions has been associated with use of OC's (see 


3 
G^ 


‘Oecurrence of benign breast tumors 





tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved oniy a few days. 
Data suggest that risk of kmb-reduction defects in exposed fetuses is somewhat less than. ] in 1,000 live births. In 
the past, female sex hormones have been used during pregnancy in an attempt to tréat threatened or habitual 


igfs: and there is no evidence 
at triloidy and possibly other 
sion after ceasing OC s. 


abortion, There is considerable evidence that estrogens are ineffective for these indir 
from wel:-controlled studies that progestogens are effective. There is some evidence 
types of polyploidy are increased among abortuses from women who become prag 
Embryos with these anomalies are virtually always aborted spontaneously. 
spontaneous abortion of ee conceived soon after stopping OC's isi 
any patient who has missed 2 consecutive periods. pregnancy Blige be ruig 
patient has not adhered to the prescribed schedule, the possibility of pregnan 
missed period, and further use of OC's should be withheld untii pregnancy ha 
confirmed, the patient should be apprised of the potential risks to the fetus, a 
pregnancy should be discussed. it is aiso recommended that women who disent 
pregnant use an alternate form of contraception for a period of time before attéfitil 
recommend 3 months, although no precise intormation is available on which ta Base 
progestogen-estrogen combinations to induce withdrawal bleeding should not & 

6. Gallbladder Disease--Studies report increased risk of surgically confirmed gall bla 
and estrogens. In one study, increased risk appeared after 2 years’ use and doublen. 
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"Is That All There Is?"' 


Kenneth J. Vander Kolk, M.D. 
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Against a backdrop of marketing threats and increas- 
ing legal risks, it is difficult to prepare a presidential 
address that does not ring with despair and pessimism. 
"Is that all there is?" Peggy Lee sang in the old days 
about something missing in life and love. She answered 
this question with a defiant chorus after each verse of 
"If that's all there is, my friends, let's keep on dancing. 
Let's break out the booze and have a ball—if that’s all 
there is." 

Á close friend of mine, who is now senior minister 
at the Crystal Cathedral in California, used this title to 
introduce a series of provocative sermons that carried 


an answer of eternal hope. My thoughts while contem- ` 


plating this presentation took on a less ecclesiastical 
_ tone, but I do feel a deep concern for the status of our 
specialty and profession in the year 1984. I love this 
specialty very much and feel a strong personal com- 
mitment to medical service and medical education as a 
career. Consequently, I am disturbed by the problems 
that cause good and talented colleagues to leave our 
profession and direct their interests and energies else- 
where. The attacks against physicians by lawyers, pol- 
iticians, journalists, and patients have caused the atti- 
tude of "medicine isn't any fun anymore" to push out 
these dedicated physicians and leave many others cyn- 
ical and discouraged. 

Is that all there is? Should we break out the booze 
and give up? My answer is an emphatic "No." Instead 
of becoming bitter and bemoaning the loss of the good 
old days, while destroying ourselves, let us use this as 
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a time for creativity and using our skills more effec- 
tively. Remember that people who never change their 
minds are either perfect or stubborn—we must be 
flexible! 

As one prepares a presidential address, every effort 
is made to be original, stimulating, and entertaining. 
After reading at least 20 past presidential addresses, I 
am inclined to agree with Dr. Warren Pearse,’ who di- 
vided them into three types: (1) a review of the pre- 
viously written history of an organization or specialty, 
(2) “the moral uplift” speech urging more “care” into 
our “cure,” and (3) the “obstetrics at the crossroads” 
lecture with bold new ideas on how to restructure all 
of us. 

The history of our specialty has already been pro- 
vided in fascinating discussions that range from Greek 
medicine in Epidaurus to the English obstetric care of 
Princess Charlotte in 1817. My intention today is to 
reflect only on the last 3 decades. 

The “let’s attack American medicine” crusade is an 
annually recurring theme in our government. Several 
Central Association presidents have prepared eloquent 
defenses of the current system of health care in the 
United States, and others have listed carefully the sci- 
entific accomplishments of our specialty during the past 
50 years. My concern today does not center on the art 
or science of our specialty. The quality of both has never 
been: better. My fear is that the pressure on our spe- 
cialty in 1984 may remove the patient as our primary 
concern. 

We have been advised by past presidential addresses 
to become superspecialists in some years and to treat 
the "whole patient" as private-care physicians in other 
years. Is "obstetrics at the crossroads" in 1984? Probably 
not. However, we are approaching an intersection of 
one-way streets marked with road signs of medical mar- 
keting, medical malpractice, and medical education. I 
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would like to travel each of these three streets today to 
see if we are on a collision course. 

As Casey Stengel, a man who knew a great deal about 
managing a baseball team, once said, "The past ain't 
what it used to be." When one recalls a trip or vacation, 
the pleasant aspects have a way of swimming to the 
surface while the bad experiences remain submerged. 
Like last week's pro football highlights, only the good 
moves are retained in our memories. So it is for some 
of us "old timers" in medicine. It is not unusual to hear 
the comment that there is no substitute for the expe- 
rience life gives you. Likewise it is difficult to resist the 
temptation to make some interesting observations 
gleaned from 30 years of personal experience in the 
fields of general practice, government medicine, clinical 
obstetrics/gynecology as a resident, solo practitioner, 
professional corporation partner, and administrative 
experience as a residency director and medical school 
professor. 

What was it like 30 years ago in the good old days 
of 1954? Arnie Palmer was only 24 years old and had 
not won a major golf tournament. Dick Tracy was our 
favorite comic strip. General Dwight D. Eisenhower was 
the popular president and he had a clever young at- 
torney by the name of Richard M. Nixon as his vice 
president. Harold Mack of this city was president of 
the Central Association of Obstetricians and Gynecol- 
ogists. ! 

Our office calls in 1954 were $3, house calls were $5, 
. office space rental was under $3 a foot, and an exam- 
ination table could be purchased for $300. A “byte,” 
however you spelled it, had to do with food, not com- 
puter information. The 10-key adding machine was 
considered the height of sophistication. Not one home 
had an electronic calculator or a color television set. 
There was practically no malpractice, although Melvin 
Belli was already collecting information from medical 
records in California. There was no medicaid, no medi- 
care, no health maintenance organizations, no pre- 
ferred provider organizations, no diagnostic related 
groups, and most patients paid in cash. Seventy-five 
percent of the physiciáns in the United States were self- 
employed, with an average income of $16,000. The 
location of our practices was selected by personal pref- 
erence rather than by economic opportunities. These 
were the good old days, but were they really any better? 
How about 1984? 

Is 1984, as predicted by author George Orwell in 
1948, a year in which society is filled with fear and 
paranoia, consisting of brainwashed citizens who are 
all under "Big Brother's" control? Is government with 
the Internal Revenue Service, Food and Drug Ad- 
ministration, and Health and Human Services going 
to destroy fee-for-service medicine? Will the unlimited 
classes of graduating lawyers increase the number in- 
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volved in unbridled, insensitive, inconsiderate, and 
unethical litigation? Will limited funding of graduate 
medical education close community hospital residency 
programs and remove the valuable contribution of our 
volunteer faculty members? Will our sons and daugh- 
ters be directed to seek careers outside the medical 
profession? I personally believe that Orwell's predic- 
tions were interesting and perhaps partly correct, but 
the batteries on his calculator were low when he pre- 
dicted that people in 1984 had given up. 

In 1984 John Naisbitt released his No. 1 best seller 
Megatrends, in which he outlined 10 new directions for 
transforming our lives. I would enthusiastically rec- 
ommend that everyone read this book. It is stimulating 
and informative and offers new insight into our current 
situation and our likely future. His observations on the 
development of high tech/high touch during the past 
30 years are right on target. To quote Mr. Naisbitt, 
"Technology and our human potential are the two great 
challenges and adventures facing humankind today. 
We must learn to balance the material wonders of tech- 
nology with the spiritual demands of our human na- 
ture. The more high technology we put in our hospitals, 
the less we want to be born or die there." For example, 
he explains, life-sustaining equipment has led to the 
hospice movement, while sophisticated electronic fetal 
monitoring equipment has encouraged the prolifera- 
tion of birthing rooms and free-standing birthing cen- 
ters. His book also introduced the now-popular buzz 
words in health care of "megabucks" and "mega- 
groups." 

Alvin Toffler has written a fascinating book, The Third 
Wave, in which he discusses the drastic changes now 
taking place in all aspects of our lives. They involve 
medicine as well as business, industry, politics, econom- 
ics, and agriculture. There is no question that monu- 
mental changes are coming—some tomorrow and some 
a little later, but come they will. 

I personally see 1984 as a year of exciting new 
changes and challenges. It is a year that has already 
been characterized by competition. We watched the ex- 


citing Twenty-third Summer Olympics in Los Angeles. 


Our own Detroit Tigers accomplished the impossible 
by winning 35 of their first 40 major league baseball 
games, thereby becoming overnight heroes. The Dem- 
ocratic caucuses introduced political blood letting as 
presidential hopefuls knifed each other in the primar- 
ies. For a time the political party conventions became 
the great Ámerican spectator sport and, for sheer bru- 
tality, probably rank secondary only to pro football or 
boxing. 

This spirit of competition in 1984 will most certainly 
carry over into the delivery of health care. Therefore 
let us take a look at the street labeled "Medical Mar- 
keting." 
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Medical marketing 


Dr. Paul Feldstein, University of Michigan health 
economist, has predicted in one of his “doom and 
gloom” lectures that the new rules aimed at promoting 
tougher competition will cause changes in medicine 
similar to those of the airlines and brokerage houses. 
The decrease in federal and state dollars will cause at 
least 1000 of today’s 7000 hospitals to close, while the 
survivors will affiliate and merge to form large con- 
glomerates. The solo practitioners and smaller medical 
groups will be forced to merge for bargaining power 
and expanded market capacity. 

Dr. Jim Breen, past president of the American Col- 
lege of Obstetricians and Gynecologists, has predicted 
that the increased competition will result in a decline 
in physician’s income and work hours and in the num- 
ber of patient visits. He was responsible for the recent 
publication of the American College of Obstetrics and 
Gynecology, Economic Impact, which clearly explains the 
changes in health care delivery, financing, and reim- 
bursement as well as the key terms involved. 

What has happened during the past 30 years to create 
the 1984 atmosphere? The government and third par- 
ties decided that they could take patients’ funds and 
provide a better medical care system for everyone. 
They succeeded in building new hospitals and new 
medical schools and introduced medicaid and medicare 
with promises to pay for all the medical service needed 
by all the people. What was the result of these legislative 
efforts? Health costs have increased more than 250% 
since 1970.? In 1970, 7.2% of the gross national product 
($69 billion dollars) was spent on health care compared 
with 1982 when this figure rose to 10.5% of the gross 
national product (322 billion dollars). At this rate of 
growth we would approach more than $1 trillion dollars 
in the year 1990. It is not surprising that these expen- 
ditures for American health care have produced some 
very strange bedfellows. We see labor bosses and busi- 
ness leaders, Democrats and Republicans, insurance 
companies and politicians, all united to drive down 
health care costs. Competition, the byproduct of these 
current efforts to reduce health care costs, may not be 
pleasant but it might prevent.a totally unacceptable 
alternative, total government regulation. Also contrib- 
uting to this competition is the fact that the number of 
obstetricians and gynecologists has increased 40% in 
the 1970's (18,876 to 26,305) while the population in- 
creased only 11% (208.6 million to 231.7 million). 

This combination of physician oversupply and public 
rebellion at escalating medical costs spells radical 
changes to come in the way health care is delivered. 
Many of you are already familiar with the new pro- 
spective payment systems such as health maintenance 
organizations, preferred provider organizations, and 
independent practice associations. The diagnostic re- 
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lated groups are already in operation as a new system 
of hospital payments.for medicare patients. Hospitals 
that have been freely allowed to run up the tab, certain 
of hefty reimbursements, are being forced to keep a 
very close eye on their expenses. A result of this new 
system of hospital payments may very well be that many 
small hospitals, much more oriented to community 
pride than to the bottom line of profit and loss, will be 
driven into bankruptcy. Like it or not, the investor- 
owned facilities that have always had an eye on that 
bottom line will do much better. They will organize self- 
care units with minimal care and minimal costs, out- 
patient satellite clinics, and home health care services. 
Patients will become locked into certain health plans 
with very limited referral choices. What does all this 
mean to you and to me: Is that all there is? 

The optimistic side of the coin is that whenever there 
is change, there is also tremendous opportunity. Phy- 
sicians must look for new ways to protect their income 
and take this time to reshape goals and establish prior- 
ities. I personally believe that high-quality medical care 
is cost effective. We can safely decrease the length of 
stay for our patients. We can decrease the number of 
unnecessary operations. We can take a closer look at 
the number of computerized tomographic scans and 
laboratory tests ordered. As a pilot study at Butterworth 
Hospital proved in 1977, the cost of open heart surgery 
was reduced more than $1000.00 per patient when un- 
necessary procedures were eliminated.’ 

At no time has the push for marketing our product 
been so strong. Unfortunately, marketing is erro- 
neously equated with advertising and selling. This gap 
in the physician’s knowledge is.a major impediment to 
realization of the benefits that can accrue from the ap- 
plication of marketing principles to medical practice. 

In industry it is known that the customer’s percep- 
tions are frequently more important than is the actual 
quality of the product. Likewise, it is difficult for pa- 
tients to judge physicians purely on their clinical ability. 
Instead, they respond to the “business aspects” of the 
practice: the ease of getting an appointment, the phy- 
sician’s bedside manner, the aesthetics of the waiting 
room, how long the patient has to wait there to see the 
physician, how pleasant the office staff is, and how 
much time a physician actually spends with the patient. 
Ifa physician does all these things right, he will develop 
a bigger practice than will an equally skilled physician 
who neglects the wallpaper in the waiting room, does 
not have a friendly, reassuring smile, and has no time 
to spend with the patient listening to her medical, psy- 
chological, social, and sexual problems. 

As we entered practice in 1954, we were advised to 
look at the five As of physician qualities: available, 
adaptable, agreeable, affordable, and able. As we now 
face the challenges of new marketing strategies in 1984, 
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we should again keep these essential attributes in mind. 


Physicians must realize that no matter where they went 
to medical school or how Board certified they are, they 
are not guaranteed a full waiting room and busy tele- 
phone. The physician who implements a marketable 
program that is patient oriented will realize the goals 
of growth and high-quality care. The best advertising 


. is still a satisfied patient. 


Medical malpractice 


One of the major factors in the escalating costs of 
health care is the legal problem of medical malpractice 
with megabucks settlements. 

Today we practice in a cage of sorts, the bars of which 
are made from an alloy of legal scrutiny, legal harass- 


ment, legal endeavors, some legal expertise, and a good 


portion of legal omnipotence. No longer can anything 
less than a perfect result in patient care be considered 
to be an act of God as it was in 1954. 

What happens in 1984 when bad things happen to 
good people? The patient who has less than an ideal 
outcome will react with hurt and anger fixed on some- 
one else. The physicians are the logical scapegoats and 
are an easy prey for the hustling attorney who initiates 
a lawsuit. Meanwhile, the physicians are convinced that 
they did their best and had no intention to hurt anyone. 
The reaction is one of distress and anger. This anger 
becomes fixed on the patient, the attorney, the courts, 
the politicians, and the profession and frequently re- 
sults in the physician becoming cynical and bitter. 

What happens to the settlement dollar? As many of 
us know, in professional liability suits only the lawyers 
win. The patient and the physicians are the losers. Of 
each dollar awarded, the unfortunate patient collects a 


_ total of 18g, the attorneys 40g, and the legal court costs 


-^7., take up the remaining 424. The physician and the 


insurance company pay the entire dollar. 

The magnitude of the problem can be appreciated 
when one looks at the reports of recent surveys. In 
Michigan one out of four physicians have been sued 
for malpractice and last year's professional liability pre- 
miums increased an average of 16.896. Awards are in- 
creasing at an average of 20% a year. The incidence of 
lawsuits directed toward obstetricians in Florida has 
been reported to be as high as one out of three, and 
premium rates have gone as high as $50,000 a year. 

In 1983 the American College of Obstetricians/Gy- 
necologists conducted a survey of some 4000 Fellows 
and found that more than 6096 had been sued at least 


once and that across the nation 20% had been sued 


three or more times. As a result of this threat, studies 
show that more than a quarter of physicians will aban- 


. don obstetrics in the near future. Is that all there is? 


- Should we give up and quit? Is there anything else that 


we can do? 
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First of all, let us drop the word "malpractice," which 
literally means bad practice, and use the words “profes- 
sional liability." We must make every attempt to sub- 
stitute the term “neurologically deficient" in place 
of "brain-damaged child,” which generates those 
megabucks settlements from misinformed juries. Birth 
trauma is not always the cause. In fact, events may occur 
at conception or during intrauterine life without a 
chance of being diagnosed or prevented by any phy- 
sician. 

In the new book Obstetrics, Gynecology and the Law, the 
authors present the following conclusion: "Most cases 
could have been prevented if the health care providers 
had exercised greater vigilance, diligence, and attention 
to details of patient care, particularly in communicating 
with the patient." They conclude that prophylaxis can 


, beat malpractice. My personal experience in reviewing 


many lengthy hospital charts and office records for 
local attorneys has convinced me that there are areas 
in which obstetricians and gynecologists can protect 
themselves more effectively. 

Although it may be appropriate to consider every 
patient as a potential plaintiff, that fear should not be 
allowed to interfere with the doctor-patient relation- 
ship. The physician should personally counsel the pa- 
tient and obtain the informed consent. The use of tapes 
and written descriptions will aid in assuring a complete 
coverage of the diagnosis, treatment, and prognosis. 
The greater the risk of the procedure, the more de- 
tailed the explanation should be to the patient. 

Each of us should be aware of our own limitations 
and carefully consider whether the elective surgery we 
schedule is really necessary. Is our training and expe- 
rience adequate to perform the once-a-year operations 
or would consultation be beneficial to the patient? Have 
we allowed enough time in our busy schedules for dif- 
ficult labors or operative surprises to avoid hurrying 
and increasing the risks? 

Finally, we must assume our responsibility to evaluate 
colleagues who provide borderline treatment. The ed- 
ucation of these physicians and the care of "sick" doc- 
tors may be one of the most important challenges of 
this problem. 

Lines of communication must be improved between 
doctors and partners, doctors and house staff, and doc- 
tors and patients. Documentation of findings, decisions, 
treatment, and results must be included in the records. 
À physician should do his own charting and do it well. 
This will not only aid in legal defense but also contrib- 
ute significantly to better patient care. 

Do not be reluctant to speak to attorneys—not all are 
out to get you. Many of you will be invited to give 
testimony or depositions under oath. Your defense at- 
torney may be the only one to save you when you are 
adrift on the legal sea without a paddle. 


any 
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Finally, we must convince the public that there is- 
something terribly unfair about 500,000 physicians | 
paying premiums for 200,000,000 people. Professional. : 
liability is a significant and expensive national problem. - 


Getting professional liability out of the court system 
will require legislative reforms. Getting these changes 
through a lawyer-dominated legislature will not be easy. 
We must learn to use the political system to our ad- 
vantage. We must reduce the number of law suits with- 
out merit that go to court. We must limit the awards 
for noneconomic losses such as pain or loss of affection. 
We must change the contigency fee schedule of at- 
torneys. 

Several states have already introduced legislation to 
bring about the above changes. In Michigan a recent 


bill introduced in the Michigan senate has criteria for ' 


the control of financial rewards paid to the expert wit- 
nesses. This would limit each one to a total of 10 cases, 
and require the expert witness to be licensed in the 
state and spend at least 7596 of his or her time in the 
teaching or practice of the specialty of obstetrics and 
gynecology. The "hired guns" who travel first class on 
superjets instead of stagecoaches might be forced to 
leave this lucrative subspecialty. 

Although the future seems ominous, we must con- 
tinue to maintain our dignity, compassion, and empa- 
thy with patients. Although the lawyers far outnumber 
us, they cannot match us in intelligence, integrity, in- 
dustry, and dedication. With the help of our patients, 
this specialty shall prevail, and the patient will ulti- 
mately be the winner. 


Medical education 


My final concern today is of a more personal nature 
than that of medical marketing and medical liability. 
Each physician, as a talented, privileged, and highly 
educated person, has an obligation. This may take the 
form of teaching, research, administrative responsibil- 
ities, community leadership, or filling financial needs. 
Each physician must pick his‘or her own way to fulfill 
this obligation. Failure to accept this responsibility re- 
sults in a lack of self-fulfillment, and one quickly be- 
comes confined in "little prisons" of self-concern. 

There is no such thing as a free ride. The physicians 
who just tend to their practices are not doing their 


share. Eventually we all have to give something back if , 


we want our profession, medical schools, and com- 
munities to survive. We must take time to become in- 
volved in expanding our images as persons who care— 
in or out of the office. Teaching is the best learning 
experience and is as essential as attending another post- 
graduate course to maintain one's competence. One of 
my lifetime goals has been to influence, in a positive 
way, the education of residents and students in. our 
specialty. One source of great personal satisfaction and 
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pride has been to serve as a community hospital resi- 
dency director for almost 20 years. We have witnessed 
the changing trends in medical education from the 


Health Manpower Act of 1968, providing generous 


funding for increased medical school enrollments, to 
the Graduate Medical Education National Advisory 
Committee report limiting funds and projecting an ex- 
cess of 70,000 physicians by 1990. The increased cost 
of medical tuition and expenses has caused 83% of our 
recent graduates to have debts averaging more than 
$21,000, with some as high as $80,000, according to a 
1983 survey by the Association of American Medical 
Colleges. Although house staff salaries have increased 
during recent years, monthly paychecks still generate 
the same question from residents and their spouses with 
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Our future hopes rest with the young students and 
residents we are now training. Are they really prepared 
for real-life medicine? How about ethics in today's 
tough decisions? How about cost containment? How 
about teaching methods to cope adequately with the 
stresses of a busy obstetric practice? Have we included 
an adequate exposure to prevention as well as treat- 
ment of disease? Áre we teaching them to do things 
for themselves? An old Chinese proverb might speak 
to continuing self-education when it says, "If you give 
a man a fish, you feed him for the day, but if you teach 
him how to fish, you feed him for life." 

Although I admit my bias, I feel that the input of 
the teaching hospital and the volunteer faculty is vital 
to graduate medical education. They also make a sig- 
nificant contribution to the clinical training of medical 
students and continuing medical education for prac- 
ticing physicians. All of us who are involved in com- 
munity hospital teaching programs are aware that the 
third-party reimbursement system is no longer a guar- 
antee. We are aware that education programs do gen- 
erate administrative, personnel, payroll, library, and 
research costs. The space used for offices, housing, and 
sleep does not generate revenue. 

‘My personal fear is that education, unfortunately, 
may be one of the first items to be slashed when costs 
become a major concern in a hospital budget. Although 
several alternative methods of funding for graduate 
medical education are beginning to surface, I would 
solicit the support of each one of you to preserve this 
valuable aspect of our educational system. The Central 
Asociation of Obstetricians and Gynecologists has al- 
ways fostered education, and many of our members 
have dedicated themselves to developing new teaching 
materials, curriculum designs, and national guidelines 
for resident evaluations. Many of us were delighted in 
1983 when the Council for Resident Education in Ob- 
stetrics and Gynecology added a community hospital 
program director to its membership. It is hoped that 
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‘we -will not allow the cost-containment efforts to 
threaten the future of graduate education in our spe- 
cialty and, as a result, threaten the quality of health 
care available in the future. 

Carl Menninger once said that "attitude is more im- 
portant than facts." Likewise, how you feel as a phy- 
sician and teacher is as important as what you know 
when you serve as a role model for residents and stu- 
dents. It has been said that one half of all we teach 
medical students is obsolete or wrong in a decade. My 
problem has been that I have never been able to figure 
out which half. We must remember that clinical prob- 
lems have many dimensions. Solving them well takes 
time and practice, but then so does solving them badly. 
Teaching the difference is what medicine is all about. 


I am convinced that the current medical education: 
programs in obstetrics and gynecology do rank with the . 


best in the world, and we do not have to apologize for 
our efforts in this area. However, we must be prepared 
` to accept the challenge of Mr. Naisbitt in applying high 
technology in a high-touch manner. We must reem- 
phasize the spirit of humanity and concern for people 
that is implicitly necessary for the complete practice of 
our specialty. We must remember that empathy is not 
a substitute for knowledge, but neither can sophisti- 
`- cated clinical skills replace our ethical standards. Lab- 
oratory findings are no more essential than is concern 
for the patient's family. Subspecialization is not the en- 
tire answer to good patient care and residency educa- 
tion. We must not allow it to fragment our specialty 
and squeeze the general obstetrician-gynecologists out 
of our hospitals and away from their patients. 
_ At the feast of life there are always a few freeloaders. 
They are takers, not givers. T'hey refuse to teach, ignore 
. errant colleagues, ignore social, economic, and political 
challenges, and ignore obligations to professional or- 
ganizations. It is a fact that only one half of all licensed 
physicians in the United States belong to the American 


': Medical Association. The reasons are that it costs too 


much or they do not approve of American Medical 
Association actions. In reality, these nonmembers de- 
rive the exact same benefits of the American Medical 
Association without paying dues. Why pay the streetcar 
conductor if you can hang on for free? 

Nicholas Butler, former president of Columbia Uni- 


versity, described three kinds of people in the world: 


those who do not know what is happening, those who 
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‘watch what is happening, and those who make things 


happen. I would urge all of you to get involved, be 
informed, and make things happen. 200 
In summary, each of us has a unique opportunity to 
win support for our team in the 1984 competition. Peo- 
ple do respect their physicians and their opinions. It is 
time to stop feeling sorry for ourselves and looking for 
someone to blame. We can develop a successful mar- 


keting plan that is sensitive to the patient's needs and 
. desires. We can use our tremendous clout as individuals 


and organizations to change the legal attacks. We must 
páss something worthwhile on to the next generation. 

I cannot help but recall the honor and surprise I 
experienced two years ago when I was chosen to be 
your President-Elect. Two distinguished Past Presi- 
dents and dear friends were among the first to offer 
their congratulations and to offer to escort me down 


that center aisle today. Within two months of that day, 


both of them had died unexpectedly. 

I would like to close with a paraphrasing of their 
presidential addresses, which also answer my question, 
"Is that all there is?" 

Ten years ago; Dr. Russell J. Paalman? challenged us 
with "Let the members of the Central Association strive 
for the abundant life for women. If we pursue these 
goals, we will be rewarded with an abundant life for 
ourselves." 

Dr. Thomas W. McElin? concluded his eloquent.ad- - 
dress in 1971 with "If you work in a profession, then 
in heaven's name, work for it. If you live by a profes- 
sion, live for it. Help your co-workers to respect the 
great power that cna you. Speak well for it, stand 
for it." 

I urge you not to give up but to work harder to 
change that which is not-the best for our patients, our 
students, and ourselves. 
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Vaginal breech delivery of selected infants weighing more than 


2000 grams 


A retrospective analysis of seven years' experience 


Robert K. Tatum, M.D., James W. Orr, M.D., Seng-jaw Soong, Ph.D., and 


John F. Huddleston, M.D. 
Birmingham, Alabama 


This retrospective study analyzes 580 term and near-term singleton pregnancies complicated by breech 
presentation from 1976 through 1982. Vaginal delivery was achieved in 174 patients (3096), 135 of which 
were selectively allowed a trial of labor. Six infant deaths occurred (196); all were neonatal deaths directly 
related to lethal congenital ‘anomalies, for a corrected neonatal mortality rate of 0%. No significant 
difference was found in the incidence of low Apgar scores, traumatic birth injury, or requirement for 
neonatal resuscitation between those infants delivered by cesarean section and those delivered vaginally. 
Although no maternal deaths occurred, cesarean section was associated with a 38-fold increase in 
significant maternal.morbidity. These data suggest that with careful patient selection and fetal monitoring, 
vaginal delivery of the term or near-term breech infant remains a real alternative to routine cesarean 
delivery of all breech infants. A selection and management protocol is proposed. (AM J OBSTET GYNECOL 


1985;152:145-55.) 


Key words: Vaginal breech delivery, breech presentation, perinatal morbidity and mortality 


Intrapartum management of the near-term preg- 
nancy complicated by breech presentation remains a 
controversial issue in contemporary obstetrics. Vaginal 
delivery of breech infants has been reported to be as- 
sociated with increased perinatal morbidity and mor- 
tality rates when compared with either cesarean breech 
delivery or vaginal delivery of those infants presenting 
in cephalic position.' With the improvement of periop- 
erative support care, the previously significant maternal 
risk associated with cesarean section has been reduced. 
Cesarean section has been advocated for all viable 
breech infants of 35 weeks' gestational age or greater 
in.an attempt to reduce the incidence of traumatic birth 
injuries and intrapartum asphyxia associated with vag- 
inal breech delivery? To accept this approach, one 
must justify the increased maternal surgical morbiditv 
by showing a consistent improvement in perinatal 
outcome. Achievement of maximum safety for both 
mother and infant is the primary goal in any plan for 
delivery. 

This retrospective study was undertaken to evaluate 
the maternal and infant outcome of selected vaginal 


From the Department of Obstetrics and Gynecology and the Depart- 
ment of Biostatistics, the University of Alabama at Birmingham. 
Annual Prize Award Paper, presented at the Fifty-second Annual 
Meeting of The Central Association of Obstetricians and Gynecol- 
ogists, Detroit, Michigan, October 11-13, 1984. ; 

Reprint requests: Dr. Robert K. Tatum, Department of Obstetrics! 
Gynecology, University of Tennessee, 1924 Alcoa Highway, U-27, 
Knoxville, TN 37920. 


delivery of term and near-term breech infants when 
compared with breech delivery by cesarean section at 
The University of Alabama Hospital complex in Bir- 
mingham from January, 1976, through December, 
1982. During this period a generally accepted policy 
was in effect to allow a trial of labor and vaginal delivery 
for selected patients at or near term with infants in the 
breech presentation. 


Material and methods 


This retrospective analysis consists of 580 gravid 
women with singleton gestations and breech presen- 
tations with fetal cardiac activity who were admitted to 
The University of Alabama Hospital complex in Bir- 
mingham from 1976 through 1982. The gestational age 
was 34 weeks or greater and the birth weight approx- 
imately 2000 gm or more. ‘Those women treated by 
cesarean section for the primary indication of "pre- 
mature breech" at a gestational age of 34 weeks or less 
were excluded. Infants less than 34 weeks' gestational 


age were excluded from this study because their man- 


agement and types of neonatal complications were in- 
trinsically different from those directly related to the 
events of labor and delivery for the more mature infant. 
The two obstetric units involved were supervised by the 
obstetric faculty and resident staff of the University. 
A small number of patients in an advanced stage of 
labor required immediate delivery on admission to the 
hospital. The remaining patients were evaluated clin- 
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. Table I. Breech configuration and mode of delivery 
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Breech configuration Cesarean 
section 
Frank —— 55 129 188 317 
Complete 14 26 54 80 
Incomplete 30 19 154 173 
Unknown 1.7 0 10 | 10 
Frank and complete ` 68 155 (39%) 242 (61%) 397 (100%) 
Total 174 (30%) 406 (70%) 580 (10096) 


Table II. Mode of delivery: Planned versus 
immediate 


Type of |. Planned Immediate Total 
delivery (No.) (No) . (No.) 


Cesarean 367 39 406 
section 

Vaginal 135 39* 174 

Total 502 78 580 


. *Of all breech infants, 6.7% required immediate vaginal 
delivery on admission. 


ically to determine their candidacy for a trial of labor. 
Although no written protocol concerning the manage- 


ment of the near-term breech was in effect, a set of . 


general minimal criteria was used to select patients for 
a trial of labor that would possibly lead to vaginal de- 
livery. These criteria included: gestational age of at least 
34 weeks; estimated fetal weight between 2000 and 
3800 gm; in general, breech presentations in frank or 
complete configuration; maternal x-ray pelvimetry 
demonstrating no contracted dimensions; flexion of the 
fetal head; and the absence of detectable congenital 
anomalies. One standard used for minimum pelvic di- 
mensions was that proposed by Collea et al? Early in 
the study several participants with babies presenting in 
the incomplete breech position were allowed to labor. 


Continuous external or internal electronic fetal mon- 


itoring was used in all patients permitted to labor after 
clinical evaluation. Oxytocin was used intravenously in 
selected patients to augment dysfunctional labor. All 
deliveries were conducted under the direct supervision 
of a staff physician or chief resident. Assisted breech 
extractions were conducted for all vaginal deliveries 
except six, who were subjected to total extractions. Res- 
ident pediatric staff were present at delivery for im- 
mediate neonatal resuscitation when necessary. Surgi- 
cal anesthesia and cesarean section capability were 
immediately available. 

The data for analysis were obtained from review of 
maternal and neonatal medical records including pre- 
natal, intrapartum, and postpartum courses and neo- 
“fatal outcome with selected pediatric follow-up for 


certain infants. All medical records were reviewed by 
R. K. T. 


Results 


Between 1976 and 1982, 580 mother-infant pairs 
were available for study. The average maternal age was 
23.7 years (range 13 to 46 years). Fifty-seven percent 
of the patients were black and 43% were white. Pri- 
miparous women composed 48% of the population; 
8.0% of the multiparous women had a history of pre- 
vious breech presentations. No statistical difference was 
evident in maternal.characteristics of age and race be- 
tween patients delivered by cesarean section and those 
delivered vaginally. Vaginal delivery was achieved in 
37% of multiparous patients while primiparous women 


'were delivered vaginally in 22% of cases, representing 


a significant statistical difference. However, careful re- 
view of the documented indications for cesarean section 
in primiparous patients revealed that 8596 of these pro- 
cedures had at least one primary indication including 
inadequate x-ray pelvimetry, incomplete breech pre- 
sentation, fetal macrosomia, failure to progress, or fetal 
distress. Other miscellaneous indications accounted for 
an additional 1096, none of which were related to ma- 
ternal parity. Primiparity was used as the singular in- 
dication for cesarean section in only six patients (2.8%). 

Frank breech presentation was the most frequently 
encountered configuration (Table I). With the excep- 
tion of seven infants who were delivered early in the 
period of study, patients with incomplete breech. pre- 
sentations were excluded from a trial of labor second- 
ary to an increased risk of cord prolapse and possibly 
fetal injury. The remaining group of infants in the 
frank and complete breech positions composed 68% of 
the study population and were considered candidates 
for a trial of labor and possible vaginal delivery. Con- 
sidering the entire range of birth weights, the estimated 
fetal weight was within 600 gm of the actual birth 
weight in 6995 of cases; greater accuracy was found 
between 2500 and 4000 gm, where 8296 of estimates 
were within 600 gm of the actual weight. 

X-ray pelvimetry was used to determine the size and 
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Table III. Infant morbidity by mode of delivery* 
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5 min Apgar score «7 Major birth injury 


No. of Relative Relative 
Mode of delivery patients risk p Value risk p Value 
3 


Cesarean section 402 0.75 2 0.50 1.0 NS 
Planned vaginal 134 2 1.49 2 0 9 1.49 3.0 T 
Immediate vaginal 38 3 7.89 10.5 m" I 2.63 5.3 NS£ 


*Six infants with lethal congenital malformations are excluded. 
tp Value compares cesarean section with planned vaginal delivery. 
tp Value compares cesarean section with immediate vaginal delivery. 


configuration of the maternal pelvis in 334 patients 
(58%) considered for vaginal delivery; 57.5% of these 
determinations were considered "adequate" by a variety 
of standards. Hyperextension of the fetal head was 
identified in 23 of the 334 patients evaluated by ab- 
dominal x-ray films (7%); these were excluded from a 
trial of labor. 

Vaginal delivery was accomplished in 174 patients 
(30.0%) while the remaining 406 were delivered by ce- 
sarean section (Table I). Forty-one percent of all frank 
breech infants were delivered vaginally. 

Seventy-eight patients (13.496) required immediate 
vaginal or cesarean delivery on admission, most com- 
monly related to advanced stages of labor. Thirty-nine 
infants in this situation were delivered vaginally, 6.7% 
of all pregnancies studied. The remaining 502 patients 
received further evaluation before planned delivery 
(Table IT). 

Of the patients selected for a trial of labor, 36 re- 
ceived intravenous oxytocin for augmentation of dys- 
functional labor. Continuous internal electronic fetal 
monitoring was used when labor was augmented. Vag- 
inal delivery was achieved in 28 of these 36 patients 
(78%). None of the 28 infants delivered vaginally had 
5-minute Apgar scores <7 or delivery trauma. The 
remaining eight patients were delivered by cesarean 
section because of failure to progress in labor; no ce- 
sarean sections were performed for fetal distress in this 
group, and none of these infants developed neonatal 
complications. Twenty-one percent of patients with 
planned vaginal delivery required oxytocin augmen- 
tation of labor. 

Except for six total breech extractions, all of the vag- 
inal deliveries were performed by assisted breech ex- 
traction after spontaneous delivery to the umbilicus. 
Piper forceps were applied to the after-coming fetal 
head in 40% of the cases. Pudendal or local anesthesia 
was used for 84% of vaginal deliveries. Vaginal delivery 
was complicated by a 29% incidence of third- and 
fourth-degree perineal lacerations. 

Indications for cesarean section included incomplete 


breech presentation, inadequate maternal pelvimetry, 
fetal macrosomia, and failure to progress. Fetal distress 


. was the primary indication for surgery in only 5.496 of 


cesarean sections. General anesthesia was the only 
method of major surgical anesthesia available in one of 
the obstetric units and was used in 87% of all cesarean 
sections. 

Fifty-two percent of the infants delivered were fe- 
male. No infant had hyaline membrane disease or re- 
spiratory distress syndrome. Congenital malformations 
were identified in 41 of the 580 infants (7.1%); 16 
(2.895) were described as major anomalies. No intra- 
partum deaths occurred when fetal heart tones were 
present on admission. Six infants died neonatally (196). 
All these infants had severe, congenital malformations 
incompatible with life. The overall neonatal mortality 
rate was 10.3/1000 live births. With the exclusion of 
these six infants, the corrected neonatal mortality rate 
was 0%. 

Prolapse of the umbilical cord occurred only once 
(0.17%). This patient presented with an incomplete 
breech that was crowning on admission with an obvious 
cord prolapse. The infant was delivered by emergency 
total breech extraction without traumatic injury. Apgar 
scores were 7 and 9 at 1 and 5 minutes, respectively; 
the infant had no neonatal complications. 

Excluding the six infants with lethal congenital 
anomalies, 30% of the infants had Apgar scores <7 at 


]l minute. However, at 5 minutes only eight infants 


received Apgar scores «7 (Table III). Although the 
relative risk appears to be 2:1, there was no statistical 
difference in the incidence of low 5-minute Apgar 
scores in infants delivered by cesarean section and those 
with planned vaginal delivery. However, with imme- 
diate vaginal delivery the relative risk of a low 5-minute 
Apgar score was 10.5 when compared with that of ce- 
sarean section. In the group of primiparous patients 
delivered vaginally, only one low 5-minute Apgar score 
was found, and this was an emergency vaginal delivery. 
The remaining four were found in multiparous pa- 
tients. 





148 Tatum et al. 


May 15, 1985 
Am J] Obstet Gynecol 


Table IV. Maternal complications related to method of delivery 









Maternal complication 


Total 406 
Endoparametritis 125 
Transfusion 36 
Wound complication | 18 
Blood culture positive 10 
Major anesthetic complications 4 
Overall complication rate* 

Hospital stay after delivery (days) 5.9 


Cesarean section 





Vaginal delivery "T 
elative 
Risk 





174 

3] | 0.57 54 

8.9 2 1.1 8 

4.4 

2.5 = 

1.0 - 
42 1.1 38 

3.2 p = 0.0001 


*Percentage of patients per delivery group who experienced major morbidity after delivery. 


Several fetal injuries were identified during this 
study. Lacerations of the buttocks at cesarean section 
and less frequently from application of fetal scalp elec- 
trode placement made up the largest group of minor 
injuries. Damage to the brachial plexus was the most 
common major injury. Of 134 patients allowed a trial 
of labor that progressed to vaginal delivery, two infants 
sustained injuries to the brachial plexus, neither with 
augmentation of labor, and both were in multiparous 
gravid women (Table III). The first was a 3250 gm 
frank breech infant delivered with adequate x-ray pel- 
vimetry. The delivery was complicated by bilateral nu- 
‘chal arms. The infant acquired bilateral brachial plexus 
injuries, which resolved completely by 1 year of age. 
The second infant weighed 3460 gm and presented in 
1976 as an incomplete breech presentation with ade- 
quate maternal pelvimetry. The infant sustained a left 
brachial plexus injury, which completely resolved by 6 
months of age. In the group of infants delivered by 
cesarean section, two injuries also occurred. One infant 
was a 2680 gm frank breech presentation delivered by 
repeat low transverse cesarean section when the mother 
was in labor. The baby sustained a unilateral brachial 
plexus injury, which resolved during the postnatal hos- 
pitalization. The second injury, a spiral fracture of the 
left femur, occurred during a low transverse cesarean 
section performed for a 2720 gm incomplete breech 
presentation when the mother was in labor with in- 
adequate x-ray pelvimetry. There was no statistically 
significant difference in the incidence of major birth 
injury between planned vaginal delivery and cesarean 
section. The only injury to occur during emergency 
vaginal delivery was a clavicular fracture in a 2800 gm 
frank breech infant delivered by a primiparous mother 
who was crowning on admission. This was the only birth 
trauma to occur in a primiparous patient delivered vag- 
inally. 0 

Ánother measure of perinatal asphyxia is the re- 
quirement for immediate neonatal resuscitation. Pe- 
diatric resuscitation was required in 45% to 49% of all 


groups of deliveries whether cesarean section or vaginal 
delivery, with no statistical difference. The percentages 
of infants requiring admission to the intensive care unit 
were statistically the same, 34% and 32%, representing 
the vaginal delivery group and cesarean section group, 
respectively. The average duration of stay in the inten- 
sive care unit per infant was 3.9 days, with no difference 
between groups. Approximately one third of all infants 
from both the vaginal and cesarean section delivery 
groups admitted for intensive care remained less than 
24 hours, primarily for observation without identifiable 
complications. 

There were no maternal deaths; however, significant 
materna] morbidity did occur with cesarean section. 
Abdominal delivery was associated with a 4296 inci- 
dence of significant maternal complications while, ex- 
cluding episiotomies, maternal complications occurred 
in 1.196 of vaginal deliveries (Table IV). This represents 
a 38-fold increased relative risk of major maternal mor- 
bidity. Post-cesarean section endoparametritis was the 
most frequent complication and occurred in 31% of all 
cesarean deliveries. Major complications of anesthesia 
occurred in four patients (1.0%) treated by cesarean 
section. One patient had a total fascial evisceration. 
Eighty-one patients who underwent cesarean section 
(20%) remained hospitalized for 7 or more days; two 
required prolonged hospitalization. One had severe en- 
doparametritis with a pelvic abscess that required 
total abdominal hysterectomy. The other patient, with 
known Crohn's disease, had bowel complications dur- 
ing cesarean section and required multiple surgical pro- 
cedures. 


Comment 


The increase in perinatal morbidity and mortality 
rates associated with breech presentation and vaginal 
delivery can be related to multiple factors: (1) an in- 
creased incidence of prematurity and its complications; 
(2) severe, lethal congenital anomalies; (3) intrapartum 
asphyxia from uteroplacental insufficiency, prolonged 
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difficult labor, cord compression with contractions, pro- 
lapse of the umbilical cord, or difficult vaginal delivery; 
and (4) traumatic birth injury. 

The incidence of congenital malformations associ- 
ated with breech presentation near term is about 596, 
a twofold to threefold increase over their vertex coun- 
terparts (2.196)? Kauppila* reported a 0.8% to 1.0% 
incidence of lethal congenital malformations at term, 
similar to the incidence found in the present study. The 
vast majority of severe congenital anomalies are not 
detected before delivery; routine cesarean section 
would not eliminate neonatal mortality related to these 
anomalies. 

The intrapartum development of fetal asphyxia con- 
tinues to be a major, potentially preventable, cause of 
perinatal morbidity and mortality for the near-term 
breech infant. Prolapse of the umbilical cord and pro- 
longed, difficult vaginal delivery are two primary causes 
of fetal asphyxia and acidosis. The incidence of pro- 
lapse of the umbilical cord for breech presentations 
overall is reported to be between 1.4% and 6%. *5 In 
vertex presentations this complication occurs in about 
0.5% of cases, which is similar to the average incidence 
in frank breech presentations of 0.496.* * Complete 
breech presentation is associated with a 4% to 5% in- 
cidence of cord prolapse; this risk may approach as 
much as 15% in the incomplete breech presentation." 
The high perinatal mortality rate associated with cord 
prolapse may be related to delay in the recognition of 
occult cord compression with the subsequent devel- 
opment of severe, prolonged asphyxia. To avoid this 
unpredictable complication, Piper and Bachman’ rec- 
ommended immediate total breech extraction with 
complete dilatation of the cervix. Routine cesarean sec- 
tion of all viable, breech infants 35 weeks gestation or 
more was proposed by Wright’ to prevent perinatal 
mortality caused by cord prolapse and compression 
during the second stage of labor. Continuous electronic 
fetal monitoring allows early identification of uteropla- 
cental insufficiency as well as acute fetal distress and 
provides an opportunity for immediate intervention by 
cesarean section or, more rarely, use of total breech 
extraction if delivery is imminent. 

Apgar scores at 1 and 5 minutes are valuable mea- 
sures of the degree of intrapartum and postpartum 
infant asphyxia and the need for aggressive neonatal 
resuscitation. Mann and Gallant reported a retro- 
spective study of 457 breech deliveries with a 36% in- 
cidence of l-minute Apgar scores <7 and a 9.6% in- 
cidence of 5-minute Apgar scores «7, with no differ- 
ence between scores with either cesarean section or 
vaginal delivery. In the present study no statistical dif- 
ference was found between the two nonemergent de- 
livery methods in neonatal parameters related to as- 
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phyxia. In 1982 Green et al." showed no significant 
improvement in the rate of birth asphyxia, with an 
increase in cesarean section rate for term breech deliv- 
eries from 22% to 94%. 

Expertise in the intrapartum evaluation, judgment, 
management, and particularly technical skills required 
for vaginal breech delivery can significantly reduce the 
risk of severe neonatal asphyxia and trauma for an 
infant delivered by the vaginal route.^ * '? Gimovsky 
et al." emphasize the importance of residency training 
to equip practitioners with the expertise necessary for 
management of precipitate vaginal breech delivery at 
term (11.4% in that study). In the present study 38 
infants (6.696) without lethal anomalies required im- 
mediate vaginal breech delivery on admission. It is this 
very group of infants, who have an 8¥2-fold increased 
risk of asphyxia, in whom the experience and skill of 
the obstetrician in the maneuvers required for vaginal 
breech delivery learned during residency training are 
critical to achieve safer vaginal delivery and to minimize 
the risk of additional birth asphyxia and trauma. 

Traumatic birth injury contributes significantly to the 
increased perinatal morbidity and mortality rates re- 
lated to vaginal breech delivery. The most dangerous 
traumatic injuries related to breech delivery include 
intracranial hemorrhage, transection of the cervical spi- . 
nal cord, and injuries to the brachial plexus or intra- 
abdominal organs. Hyperextension of the fetal head in 
utero is associated with a 21% incidence of cervical cord 
transection if delivery is effected vaginally; this com- 
plication is avoidable by careful cesarean delivery." 
This situation can be identified by x-ray of the maternal 
abdomen; the attitude of the fetal head should be eval- 
uated in any patient being considered for a trial of 
labor. Brachial plexus injury is most frequently seen in 
deliveries complicated by nuchal arms and entrapment 
of the after-coming fetal head, which are also associated 
with cord compression and fetal asphyxia. Brachial 
plexus injury was reported in 8.5% of term, vaginal 
breech deliveries by Fischer-Rasmussen and Trolle! in 
1967. The shoulder traction of the Mauriceau-Smellie- 
Veit maneuver has been associated with an increased 
incidence of severe brachial plexus injuries." Piper for- 
ceps may assist in the proper flexion delivery of the 
after-coming fetal head.” * Tan" reported approxi- 
mately 69% resolution of brachial plexus injuries within 
3 months after delivery. 

Rovinsky et al.* relate the incidence of traumatic mor- 
bidity and mortality to three factors: ". . . maternal pel- 
vic capacity, size of the fetus, and manipulation em- 
ployed to effect delivery.” Similarly Moore and Steptoe’ 
correlate increasing complexity and difficulty of vaginal 
delivery with an increased neonatal mortality rate. The 
assisted breech extraction with spontaneous delivery to 
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Selection 


Frank or complete breech j 

Fetal weight 2000-3600 gm 

Gestational age 234 wk 

Normal x-ray pelvimetry* 

Flexed fetal head 

Possible sonar evaluation 
Biparietal diameter and estimated fetal weight 
Congenital malformations 
Neuromuscular function 


No other maternal or fetal indications for abdominal delivery 


*X-ray pelvimetry—minimum normal measurements*: 


l. Inlet 
Transverse 12.0 cm 
Anterior/posterior 11.0 cm 
2. Midpelvis 
Bispinous 10.0 cm 
3. Sacrum 
Hollow, no significant anterior inclination 
4. Subpubic arch 
Not narrowed 


the umbilicus has become the method of choice for 


vaginal breech delivery; total breech extraction is re- 
served for rare emergency situations. Cesarean section 
as a method of delivery must be approached with the 
same care and expertise as a vaginal delivery if atrau- 
matic birth is to be achieved. In the present study, com- 
pared with cesarean section, vaginal delivery of selected 
breech infants at or near term was not associated with 
an increased neonatal morbidity or mortality rate. 

The role of x-ray pelvimetry in breech delivery at 
term is controversial because normal measurements do 
not guarantee an easy vaginal delivery.“ Currently x- 
ray pelvimetry is used to identify patients with con- 
tracted pelvic dimensions and to preclude a dangerous 
trial of labor. Beischer'? clearly established that vaginal 
breech delivery through a contracted maternal pelvis 
is associated with an increased risk of neonatal mor- 
bidity and death. None of the patients in this study with 
contracted x-ray pelvimetry were allowed vaginal de- 
livery. | 

Estimating fetal weight in breech infants is frequently 
difficult. Fundal height and Leopold maneuvers were 
used to obtain an estimated fetal weight during the 
present study. In the extremes of the weight ranges, 
where weight criteria are critical, the accuracy of clinical 


May 15, 1985 
Am J Obstet Gynecol 


Table V. Proposed protocol for breech trial of labor and vaginal delivery 


Management 


Prerequisites 
Immediate cesarean section capability 
Anesthesia support 
Pediatric support l 
Obstetrician skilled in vaginal breech delivery 
Labor 
Spontaneous, Friedman curve 
Continuous electronic fetal monitoring 
Oxytocin for dysfunctional labor, if necessary, 
after careful evaluation 
Delivery 
Generous episiotomy 
Spontaneous delivery to umbilicus; assisted 
breech extraction 
Piper forceps to after-coming fetal head, 
with any delay in delivery 
Cesarean section for fetal distress or failure 
to progress in labor with adequate 
contractions 


weight estimation was decreased. Ultrasonography may 
now provide a new tool for evaluating fetal weights in 
utero, particularly identifying the infant with macro- 
somia. Any macrosomic fetus should probably be de- 
livered by cesarean section to avoid the increase in peri- 
natal morbidity and mortality associated with vaginal 
breech delivery of excessively large infants. 

Oxytocin augmentation of breech labor remains con- 
troversial. Its use has been reported to be associated 
with an increase in perinatal morbidity and mortality.’ 
However, the retrospective study by Rovinsky et al.* 
and the prospective, randomized trial by Collea et al.* : 
did not associate labor augmentation with increased 
maternal or neonatal complications. The objective as- 
sessment of fetal well-being and quantitative evaluation 
of the progress of labor with Friedman curves has in- 
creased the obstetrician's awareness of early abnor- 
malities of labor and allows appropriate intervention 
with labor augmentation or abdominal delivery. Care- 
ful evaluation to discern the cause of labor dysfunction 
must be accomplished before any augmentation of la- 
bor. Oxytocin augmentation of dysfunctional labor was 
used safely during the present study in carefully se- 
lected and monitored patients. 

Maternal parity has been a major consideration in 
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the management of breech delivery, in particular the 


frequent exclusion of the primiparous mother with a` 


breech infant from a trial of labor because.of the lack 
of a "proven pelvis." Multiple authors have found that 
perinatal morbidity and mortality are actually increased 
in multiparous patients." ** Rovinsky et al." related the 
disparity of worsened outcome in the multiparous pa- 
tient to the observation that primiparous patients are 
considered higher risk than are multiparous patients 
and therefore are monitored more critically. The mul- 


tiparous patient with a “proved pelvis” may not be eval-: 
uated and observed as critically or diligently. Maternal . 


parity alone probably should not exclude a patient from 
consideration and evaluation for a trial of [abor and 
vaginal breech delivery. 

With the rise in the rate for cesarean section for term 
as well as preterm breech presentation, careful consid- 
eration must be given to maternal morbidity and mor- 
tality directly. related to cesarean delivery. This issue 
has even greater consequences when repeat cesarean 
sections are performed frequently for delivery of sub- 


sequent pregnancies. The study by the National Insti- . 


tutes of Health of cesarean section'* reported that the 
rise in the rate of cesarean sections for breech presen- 


tations between’ 1970 and 1978 was from 11.6% to 


60:1% nationally. Cesarean section for breech presen- 


tations contributed 10% to 15% of the overall total rise 


in the rate of'cesarean sections during that period. ` 
This same National Institutes of Health study re- 
ported a maternal mortality rate related to cesarean 
section of 9:9 per 100,000 births in 1978." This rep- 
resents a twofold to fourfold increased risk of maternal 
death with cesarean delivery when compared with vag- 


inal delivery. Although the risk of maternal death is 


quite small, significant maternal morbidity related to 
operative cesarean delivery occurs in 33% to, 5096 of 
cases. The National Institutes of Health report in 1981" 
recommended that "vaginal delivery of the term breech 
should remain an acceptable obstetric choice for deliv- 


ery” when certain criteria are satisfied. Rovinsky et al.*. 
conclude, “Unless and until elective cesarean section is- 
showrr to: be as safe for the mother as vaginal delivery, 


routine elective cesarean section remains an unsatis- 
factory solution to the problems posed by term breech 
vaginal: delivery." In their prospective, randomized 
study, Collea et al? reported 208 term, frank breech 


infants with a 29% vaginal delivery rate and concluded . 


that vaginal breech delivery of selected patients is a 
reasonable alternative to routine, elective cesarean sec- 
tions. Acknowledging these significant maternal risks 


from operative delivery, one must carefully consider ` 
the recommendation of routine cesarean section for all 


term and near-term breech infants. 
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The retrospective nature of this study, the lack of a 


X prospective written protocol of management, and the 


absence of long-term intellectual and developmental 
follow-up of these children are recognized. 

However, based on the results of the present study 
of this patient population and a review of the obstetric 
literature, the authors present a: possible protocol 
(Table V) for the prospective selection and intrapartum 
management of patients being evaluated for a trial of 
labor with breech presentations. 

. ‘Our data support that if the mother-infant pair and 
hospital situation are selected carefully, parturients 


: with term and near-term frank and complete breech 


presentations may safely be allowed a trial of labor and 
vaginal delivery with minimal risk of fetal asphyxia or 
delivery trauma. At the sarne time the risk of maternal 
complications related to cesarean section may be re- 
duced. Use of cesarean section for all breech presenta- 
tions is associated with a major risk of maternal morbid- 
ity and even some mortality while not necessarily elim- 
inating fetal asphyxia, trauma, or neonatal complica- 
tions. This study supports some movement of current 
obstetric management toward vaginal breech delivery 
of selected patients. More iniportant, these data may 
form a basis for additional, large, prospective, random- 
ized trials of vaginal breech delivery of the term and 
near-term infant and for detailed long-term follow-up 


' of those children delivered according to modern ob- 


stetric standards. 
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Discussion 


Dn. PETER E. FEHR, Minneapolis, Minnesota. I would 
like to ask the authors some questions concerning their 
results and comment on the presentation using some 
data from a recent study we reported in Minnesota Med- 
icine.! Twenty-three fetuses were noted to have hyper- 
extension of the head, I presume diagnosed by roent- 
genography. It is difficult to determine if these were 
23 of the 180 considered to be candidates for vaginal 
delivery on the basis of adequate x-ray pelvic mea- 
surements or whether these were 23 of the 334 eval- 
uated for vaginal delivery by roentgenography. 

Itis stated that 135 patients were delivered vaginally 
and I would question whether this is the 135 of the 180 
who were felt to have adequate x-ray pelvic measure- 
ments. If this is the case, this is an extremely high suc- 
cess rate for vaginal delivery in patients meeting the 
criteria and the authors are to be commended. 

Several areas of the study cause a great deal of con- 
cern. One area is the extremely high rate of vertical 
uterine incisions. The authors report a 27% vertical 
incision rate plus some T incisions, which means that 
these patients are automatic candidates for repeat ce- 
sarean sections in the future. Although most authors 
report an increase in the rate of vertical uterine inci- 
sions for tlie protection of the fetus, since these were 
term-size fetuses and the lower uterine segment should 
have been well developed, I question the need for this 
high percentage. Our study showed a 2% vertical in- 
cision rate with no fetal injuries as a result of cesarean 
delivery, so I would ask what the reason was for the 
high rate of vertical uterine incisions. In addition, it is 
noted that 8796 of the cesarean sections were per- 
formed under general anesthesia. Is this standard pro- 
cedure for your area or is there some reason this type 
of anesthesia was chosen? 

Also of concern are two major fetal injuries that occur 
with delivery by cesarean section, a brachial plexus in- 
jury and a fractured femur. One must question the 
handling of the infants at the time of delivery through 
the uterine incision to have such major injuries result- 
ing at cesarean section. Certainly one would have to 
question the statement in their comment section that if 
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you cannot proceed with vaginal delivery, you could 
have an "atraumatic" cesarean section. 

Did the 31% rate of endoparametritis reported in 
this study occur before the use of prophylactic anti- 
biotics or did they occur in spite of their use? 

In our retrospective review, one of the greatest prob- 
lems we found was the clinician's decision to attempt a 
vaginal delivery in a multiparous woman without x-ray 
pelvimetry because the patient had a "proved pelvis" 
by having a previous vaginal delivery. In our x-ray pel- 
vimetry reviews we found that when multiparous pa- 
tients did have x-ray pelvimetry, 4096 were considered 
inadequate for breech vaginal delivery and 45% of pri- 
migravid patients were considered inadequate. One of 
the concerns we had was that 5096 of the patients who 
were delivered vaginally did not have x-ray pelvimetry 
and 1046 of the patients who were delivered vaginally 
had known inadequate x-ray pelvic measurements. 

Did any vaginal breech deliveries occur during this 
time in your hospital other than those you call "emer- 
gency" vaginal deliveries that did not have x-ray pelvic 
measurements and other evaluations? If so, what were 
their outcomes? 

In the Comment section the authors mention ma- 
ternal weight as being a factor; however, it is not men- 
tioned at all in the Results section. I am wondering 
whether the authors have any data on maternal weights: 
in these cases. If these were available, how did they 
affect the outcome of these cases? 

In closing I would like to concur strongly with the 
authors that with the incidence of precipitate breech 
deliveries it is essential that we train people in the man- 
agement of the vaginal breech delivery. If they are not 
trained in vaginal breech deliveries, they are not going 
to be able to manage the second twin, who may present 
as a transverse or breech, thus requiring a cesarean 
section fairly routinely for second twins or multiple 
gestations in general. I concur with the authors' con- 
clusions, which agree with those of our study, which 
show that in selected cases vaginal breech delivery can 
be carried out safely. I think that in view of the concerns 
about the rising rate of cesarean section and costs of 
medical care we should consider this matter carefully. 
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Dr. BROOKS Ranney, Yankton, South Dakota. Dr. 
Tatum and his coauthors have outlined the evolution 
in management of breech presentation at term, made 
comparisons of the fetal and maternal outcome after 
emergency vaginal delivery, planned vaginal delivery, 
and cesarean section delivery, and discussed the im- 
plications of their findings. This thorough study limits 
the range for discussants. 

However, as the authors have implied, no large-scale 
study can evaluate the specific knowledge, training, ex- 
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perience, skills, reflexes, and gentle sense of touch of 
individual obstetric operators. A breech fetus that 
might be delivered best vaginally by a consummate ob- 
stetrician may be delivered more safely by cesarean 
section by a less skillful obstetrician. Therefore a study 
such as this portrays the average situation in a specific 
medical environment, but it may not apply to all med- 
ical environments. For instance, we agree with the “gen- 
eral selection criteria for a trial labor,” propounded by 
the authors, with the exception that because our pop- 

ulation has a majority of Nordic, Germanic, arid Native 
American women, who have larger pelves, we would 
raise the upper limits of estimated fetal size for BEES 
vaginal delivery to about 4200 gm. . 

. In 1965, Zatuchni and Andros reported on a scoring 
system to help predict safe vaginal delivery of the 
breech fetus using parity, gestational age, estimated fe- 
tal weight, previous breech deliveries, dilatation, and 
station. In 1974, Bird and McElin used this system not 
only to predict which breech fetuses could be delivered 
safely vaginally but also to predict which dysfunctional 
labors could be augmented by "cautious stimulation 
with intravenous oxytocin." I have never used intra- 
venous oxytocin in the presence of breech presentation; 
but (according to "general selection criteria . . .") Dr. 
Tatunr and his co-workers monitored the fetuses elec- 
tronically and augmented dysfunctional labors effec- 
tively 7896 of the time, when needed. 

The authors have noted that cesarean section does 
not always prevent manipulative delivery or birth in- 
juries. In this regard the routine use of the low trans- 
verse cervical section incision can be dangerous to the 
fetus and/or mother. Wher manipulative delivery from 
certain breech presentations is anticipated, the obste- 
trician sometimes may choose low vertical cervical sec- 
tion because it can be extended either up into the myo- 
metrium or down into the vagina with less danger to 
maternal arteries and ureters and with more space for 
fetal manipulation. 

' The reported 29% incidence of third- or fourth-de- 
gree perineal lacerations associated with vaginal deliv- 


eries of breech fetuses is unnecessarily high. These usu- 


ally can be avoided by performing a pudendal block to 
relax perineal musculature and by the use of adequate 
and timely mediolateral episiotomy. : 

During delivery of the after-coming fetal head the 
key word is flexion. Immediately after delivery of the 
shoulders the obstetrician may allow the baby’s torso to 
straddle the forearm and place : an index finger in the 
fetal mouth, pulling downward on the mandible to 
maintain complete flexion of the fetal head. Then with 
the fetal occiput against the fulcrum of the maternal 
pubis, the fetal head may be rolled gently up and out 
of the pelvic outlet with very little traction on the fetal 
neck. We always have Piper forceps open and ready on 
the delivery table, but have needed them only twice. 

Twelve years ago I reported to this association my 
results in preventing breech presentation (and possibly 
preventing prematurity) by use .of external cephalic 
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version, starting at.28 to 30 weeks of gestation. How- 


. ever, despite skillful external version, about one in six 


such fetuses will remain in breech presentation at term, 
and others will be referred during emergency labors. 
Among 6000 obstetric deliveries performed by me be- 
tween 1948 and 1975, 59 patients in labor had single 
breech fetuses (about 195). Of these, 34 had been re- 
ferred during labor. Five weighed less than 2000 gm, 
43 weighed between 2000 and 4000 gm, and 1l 
weighed more than 4000 gm. Forty-five were delivered 
spontaneously to the umbilicus with manipulation as 
needed for the legs, after-coming shoulders, and head, 
five were delivered by breech extraction, and nine were 
delivered by cesarean section. Pudendal block anesthe- 
sia was used for 43 of the vaginal deliveries and local 
block anesthesia of the abdominal wall was used for 
eight of the cesarean sections. Four neonates died of 
severe congenital anomalies of the urinary system, in- 
compatible with life. There were no other perinatal 
deaths. Tracheal catheter resuscitation was used for six 
of the 59 infants, three of which weighed less than 2000 
gm. All responded well. Six breech babies were found 
in congenitally anomalous, unilaterally narrow uteri. 
Since we practice in a small city, surrounded by a large, 


-stable farm: population from which few people move, 


most of these infants had received their pediatric care 
for years from two pediatricians with whom we work 
in close association. Under these circumstances, I would 
know if significant neurologic sequelae had been noted, 
and there have been none. 

Those among you who have been singed by the un- 
predictable lightning of medical liability may be in- 
censed because I have not yet discussed its effect on 
choice of breech delivery, for it truly is not part of a 
scientific discussion. However, if you live in a particu- 
larly murky medical liability climate, the practicing cli- 
nician cannot ignore this aspect. Therefore more moth- 
ers undergo cesarean sections rather than vaginal de- 
liveries; with a consequent increase in maternal 
morbidity and uterine scars and with not necessarily 
better results for the infants. This study should be of 
some assistance to those who choose to use obstetric 
judgment and skill rather than medical liability hazard 
while determining quality care for their obstetric pa- 
tients. 

There are two questions for the authors: First, among 
the 9% of infants that were identified as “small for 
gestational age," do you know how many had been 
nourished by a low-lying placenta, or placenta previa, 
or had been harbored within a congenitally abnormal, 
narrow, unilateral uterus? Second, how often was in- 
complete breech presentation associated with congen- 
ital anomalies of the fetus? 

Dr. Stacy R. STEPHENS, Dallas, Texas. I have two 
questions for the authors. 

First, did the gravidity of the patient make any dif- 
ference in your selection of cesarean section versus vag- 
inal delivery? Second, in Birmingham, is this endo- 
metritis rate of 31% and a transfusion rate of 8.9% 


^" 
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peculiar to the mothers delivered by cesarean section 
- for breech delivery, or is this what you have on your 
" service as a whole? 

Dr. JOHN C. MORRISON, Jackson, Mississippi. I would 
like to.ask Dr. Tatum and his.coauthors about the two 
injuries that occurred during cesarean birth, and were 
those incisions vertical? 

We would certainly agree that usually the abdominal 
delivery of a breech infant would mandate a vertical 
incision in most cases. Three years ago, before this as- 
sociation, we presented, in cooperation with the group 
in Birmingham, data that would suggest in the vaginal 
delivery, after.a prior abdominal incision, that vertical 
incisions in the uterus, although not classical; were not 
associated with an increased tendency to rupture. `, 

DR. MORTIMER G. ROSEN, Cleveland, Ohio. I con: 
gratulate Dr. Tatum and coauthors and hope that this 
is another article in the literature that will allow at least 
some freedom of choice for birth route in breech pre- 
sentation. 

My questions for the authors are several: Why did 
you choose 2000 gm as the weight limit and what hap- 
pened below this birth weight? 

My reason for asking the questions reflects some of 
the work we have published or have in press that iri- 
cludes mortality rates, morbidity in the neonatal period, 
morbidity through 2 years of life, and individual ex- 
amination of'every brain-damaged infant at all birth 
weights i in 500 gm increments beginning at 500 gm. 
There were no differences in outcome for the breech 
presentation delivered by cesarean section as compared 
with the breech presentation delivered vaginally at all 
the- birth. weights both below and above 2000 gm, as 
long as the fetus was alive on admission and had no 
major congenital abnormalities. 

Once again, the reason for asking that question is 
that, if noted after delivery, low birth weight with its 
higher incidence of breech presentation is not as mor- 
bid as we thought in the past; it becomes easier for the 
obstetrician to identify that you do not have to make 
the choice of birth route based on birth weight. Birth 
weight is difficult to predict. Birth route change con- 
tributes little to the outcome in these infants. 

Dr. JOHN A. GARBACIAK, JR., Cleveland, Ohio. I 
would like to ask Dr. Tatum two questions. When you 
estimate fetal weight, do you do that clinically or' do 
you take time to do it ultrasonographically, and also 
with regard to the performance of pelvimetry, what 
method did you use? What criteria did you use to judge 
adequacy or inadequacy, and could you comment on 
the patient who may have returned from: pelvimetry 
with inadequate measurements and negoca to be de- 
livered vaginally? 

DR: TATUM (Closing). Dr. Fehr raised several ques- 
tions: In reference to the incidence of hyperextension 
of the fetal head, this was identified in 23 of the 334 
patients who had abdominal x-ray films as part of their 
prelabor evaluation, for an incidence of 7%. | 


Concerning the role of x-ray pelvimetry, 135 vaginal 


? 
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deliveries were achieved in patients selected for a trial 
of labor after initial evaluation, including x-ray pelvim- 
etry. An additional 39 patients, for a total of 174, had 
precipitate vaginal deliveries before detailed evaluation 
because of advanced stages of labor. All of the 135 
women with planned vaginal deliveries had noncon- 
tracted x-ray pelvimetry; no vaginal deliveries occurred 
in patients with identified contracted pelvic dimensions. 

Vertical uterine incision was performed in 27% of 
cesarean sections. This frequence reflects the lack of 
development of the lower uterine segment when ab- 
dominal delivery. was performed on patients, particu- 
larly with ruptured membranes or incomplete breech 
presentations before significant labor. 

The 87% rate for general anesthesia for cesarean 
section is high. In the larger of the two obstetric units 
involved in this study, regional: anesthesia was not avail- 
able for cesarean sections. Also, 39 patients required 
emergency abdominal delivery on presentation, which 
generally precluded regional techniques. ` 

The 31% incidence of endoparametritis during the 
study period from 1976 through 1982 occurred with 
the intermittent use of prophylactic antibiotics. This 
rate was fairly constant during the study period, in- 
dependent of the indications for operation, and prob- 
ably reflects the generally lower socioeconomic status 
of our patient population. 

In reference to Dr. Ranney’s question about the as- 
sociation of infants small for gestational age with anom- 
alies of placental location or uterine anomalies, I was 
unable to isolate that information from our data. How- 
ever, 32% of the infants who were small for gestational 
age were delivered vaginally. Of those infants with con- 
genital anomalies, the distribution of these anomalies 
followed the pattern of distribution of breech config- 
urations over the entire study population. Congenital 
anomalies were found in 6.3% of the incomplete breech 
presentations. 

Dr. Morrison asked about the type of uterine incision 
associated with the injuries at cesarean section. In both 
cases it was a transverse lower uterine segment incision. 
This reemphasizes an important point, that if cesarean 
section is to be used in an attempt to avoid birth trauma, 
the uterine incision must be adequately large to allow 
atraumatic delivery with a liberal use of vertical inci- 
sions when the lower uterine segment is not well de- 
veloped. | 

Dr. Stephens asked about the role of parity in the 
management of the study population. Although there 
was a significant difference in the rate of vaginal de- 
livery for primiparous patients at 22% and multiparous 
patients at 32%, careful review of the indications for 
cesarean section in the primiparous mothers revealed 
that only 2.8% of the cesarean sections were Pees 
for primiparity as the singular indication. 

Dr. Rosen asked how the 2000 gm lower limit for 
weight was chosen. This ‘was somewhat arbitrary and 
reflected the general opinion of the staff physicians, 
that the concept of “ premature breech” began to apply 
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below about 2000 gm. In a review of the medical rec- 
ords for study selection, it was found that the neonatal 
complications below 2000 gm greatly reflected the con- 
sequences of prematurity, primarily respiratory distress 
syndrome and its associated complications. 

Dr. Garbaciak asked how the fetal weights were eval- 
uated. The fetal weights were estimated according to 
standard clinical parameters. Although we have in- 
cluded possible use of ultrasonography in our proposed 
protocol to assist in evaluation of the fetal weights, this 
was not used regularly during the study. Its use does 
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have merit, particularly in identifying the macrostomic 
infant and therefore precluding a possible dangerous 
trial of labor. 

Concerning x-ray pelvimetric parameters, several 
sets of values appear in the literature. The minimum 
values probably are those quoted by Dr. Collea from 
California. We propose to use slightly larger measure- 
ments shown on the protocol tables, as these have also 
been used multiple times in the literature on this sub- 
ject. 





Flow velocity waveforms in the maternal uteroplacental and 
fetal umbilical placental circulations 
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A simple continuous-wave Doppler ultrasound system was used to record arterial flow velocity time 
waveforms from branches of the maternal uterine artery in the placental bed and the fetal umbilical 
arteries. The systolic-diastolic ratio of flow velocities was measured as an index of peripheral resistance. In 
normal pregnancy both circulations exhibit high diastolic flow velocities caused by low resistance. The 
study group consisted of 172 pregnancies with high fetal risk of which 53 resulted in delivery of a small— 
for-gestational age infant. The last study-to-delivery interval was «10 days. In the small—for—gestational 
age fetuses in whom both umbilical and uterine studies were normal there was good fetal outcome (19 
cases). Neonatal morbidity occurred among those with abnormal umbilical studies with low diastolic flow 
velocities, indicating high resistance. Of these studies there were two subgroups. An abnormal uterine 
study (13 cases) indicated a primary maternal uteroplacental lesion and a normal study (21 cases) a 
primary fetal lesion. in cases of severe maternal hypertension, abnormal uterine artery waveforms were 
associated with abnormal umbilical artery waveforms. (AM J OBSTET GYNECOL 1985;152:155-63.) 
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Placentation brings into contact the fetal umbilical 
and maternal uterine circulations. Perfusion of these 
two beds must be in balance to optimize exchange. 
There is much speculation as to whether the fetus de- 
termines its placenta and uteroplacental blood flow or 
the uteroplacental flow constrains the fetus.’ Inacces- 
sibility of the human fetus has hitherto prevented ex- 
amination of the placental circulations. 
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Doppler ultrasound may be used to study blood flow 


‘in deep-lying vessels. The moving column of red blood 


cells scatters and reflects an ultrasound beam with a 
frequency shift proportional to its velocity. This allows 
display of the flow velocity-time waveforms. Volume 
flow may be measured as the product of vessel area 
and mean velocity.” The flow velocity is influenced by 
the ejection systolic pulse, arterial wall compliance, 
blood stream inertia, and downstream peripheral re- 
sistance.*? The ratio of systolic to diastolic flow veloc- 
ities and the pulsatility index have been suggested as 
measures of the effect of resistance on the velocity 
waveform.’ 

The uterine placental’ and umbilical placental*? cir- 
culations are high flow low resistance vascular beds in 
which the increasing volume flow of pregnancy has 
been attributed to a decrease in resistance, not to a 
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Fig. 1. Serial studies of the umbilical artery flow velocity—time 
waveforms in normal pregnancy from one patient. 


Table I. Principal reasons for study of 172 
complicated pregnancies 


Principal reason for study 





Suspected intrauterine growth retardation 88 
Hypertension s. 86 
Antepartum hemorrhage 7 
Threatened premature labor 2. 
Diabetes 22 
Renal disease 7 
Rhesus isoimmunization l 4 
Miscellaneous l ' 6 
Total 172 


pressure increase (flow = pressure/resistance). Meth- 


', ‘ods of examining the flow velocity—time waveforms in 
. both circulations with Doppler ultrasound have been 


described by us!'*? and others.'*" In this study the re- 


lationships between these two circulations are examined. 


in complicated pregnancy. 


Material and methods 


Patients. Serial studies were carried out in nor- 
mal pregnancy. These results, which have been re- 


 ported,'^ ? were used to calculate normal limits for the 
« Systolic/diastolic ratio for both the umbilical artery in 


the cord (Fig. 1) and a placental bed branch of the 
maternal uterine artery in the placental bed (Fig. 2). 
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Fig. 2. Serial studies of the uterine artery flow velocity—time 


waveforms in normal pregnancy from one patient. 


. Uterine and umbilical artery waveforms were studied 
in 172 complicated pregnancies on 454 occasions. The 
group consisted of a consecutive series of patients re- 
ferred to a fetal welfare laboratory for studies (includ- 
ing fetal heart rate monitoring) because of potential 
fetal risk in whom the last study was «10 days from 
delivery. The principal reason for study is shown in 
Table I. Patients were resting at the time of study and 
examined in a semirecumbent position. Studies during 
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periods of fetal activity or breathing movements were . 


not used. 

Methods. A simple continuous-wave directional 
Doppler blood velocimeter was used to record the flow 
velocity-time waveforms. A 4 MHz transducer was 
used. The audible frequency shift signal was processed 


by a real-time spectrum analyzer and displayed on an ` 


oscilloscope. An oscilloscope recorder was used to pro- 
vide a hard copy on light-sensitive paper. All studies 
were also recorded on audio tape to permit future re- 
processing. Measurements were averaged from at least 
five waveforms. The average study time was 15 to 20 
minutes. The power output of our system has beer 
measured at 9 mW. 

The umbilical artery in the cord was recognized by 
the characteristic shape of the velocity waveform on the 
oscilloscope (and sound) and the ability to simulta- 


neously display flow in the umbilical vein in the opposite ` 


direction. 

The maternal uterine artery was recorded from the 
uteroplacental bed. This was first located with a B-mode 
real-time scanner, and the continuous wave transducer 
then searched to identify the vessel. These recordings 
were made from a radial or arcuate branch of the uter- 
ine artery in the placental bed. 

For both umbilical and uterine waveform recordings 
we validated our simple continuous-wave Doppler sys- 
tem by use of a combined pulsed Doppler B-mode sys- 
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Table II. Pregnancy outcome and study results 






All patients 
Bad fetal outcome l 
Neonatal deaths 12 


5 min Apgar score <7 13 
Birth weight less than tenth percentile 53 
Subtotal 63 


Umbilical artery pos 


' oan ne 
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Uterine artery waveform 
studies 






studies 


41 

2 10 6 6 

5 8 5 8 

19 34 . 35 18 
24 39 39 24 


Good fetal outcome 109 . 


tem which allows precise location of a sample volume 
for Doppler recording on a B-mode image. Interob- 
server variation was «1596. It was shown that time of 
day was not important provided the patient was resting. 

The flow velocity-time waveforms were examined 
visually and quantitated by use of the systolic/diastolic 
ratio. This was measured as the ratio of peak systolic 
flow velocity to least diastolic flow velocity (See Figs. 1 
and 2). 


Results 


In normal pregnancy both the umbilical and uterine 
artery waveforms show high diastolic flow velocities in- 
dicative of low downstream resistance (Figs. 1 and 2). 

The last study results for both fetal umbilical artery 
and maternal uteroplacental bed artery waveforms 
were tabulated by fetal outcome (Table II). No fetus 
died in utero. Poor feta] outcome was better predicted 
by an abnormal fetal umbilical artery study (39 of 63) 
than maternal uterine study (24 of 63) (p < 0.01, x 
test). 


Fifty-three fetuses delivered were: small for gesta- 


tional age (Table. III). The fetuses with an abnormal 
umbilical study were delivered earlier (p « 0.01) and 
were more likely to require neonatal intensive care ad- 
mission (p « 0.001). The last umbilical studies in this 
group are shown. in Fig. 3 along with an indication of 
the uterine study result. Early delivery is associated with 
a high ratio. The small—for—gestational age fetuses 
were thus divisible into three groups: those with normal 
umbilical and uterine studies and not admitted to neo- 
natal intensive care, those with abnormal umbilical nor- 
mal uterine studies and requiring neonatal intensive 
care, and those with abnormal umbilical abnormal uter- 
ine studies and requiring neonatal intensive care. The 


results of uterine studies in this small—for—gestational : 


age group are shown in Fig. 4. In 18 of the 53 patients 
the study. results were abnormal. Where the uterine 
systolic/diastolic ratio was very high (23), the umbilical 
waveform was abnormal. Representative case studies 
are shown in Figs. 5 and 6. The waveforms and fetal 
heart rate monitoring traces were the last studies before 
delivery. 


Table III. Results of study in the group of 53 
small-for-gestational age fetuses 







Umbilical artery 
waveforms 


Abnormal 


No. of fetuses 19 34 
Uterine artery waveform 
Normal (n) 14. 21 
Abnormal (n) 5 13 
Mean gestational age at 37.6 34.6 
delivery (wk) 
Normal uterine 39.0 : 34.4 
waveform 
Abnormal uterine 35.4 35.0 
waveform 
Admission to neonatal 3 23 
intensive care (n) 
Normal uterine . ] 13 
waveform 
Abnormal uterine 2 IO 
waveform 
Neonatal deaths (n) 0 6 
Normal uterine 0 ] 
waveform 
Abnormal uterine 0 5 
waveform 


In the assessment of the results from the whole group 
(Table II) it is apparent that fetal morbidity occurred 
with a normal umbilical study in 24 cases. Nineteen of 
this group were small for gestational age, but only three 
required neonatal support (two had alow Apgar score). 
The two neonatal deaths were due to prematurity in 


-association with rhesus isoimmunization and multiple 


congenital abnormalities. Uterine studies were not a 
sensitive predictor of poor fetal outcome but did serve 
to divide all cases in a manner similar-to the small—for— 
gestational age subgroup. 

In 38 of the patients, maternal hypertension was 
noted; in 35 this was considered the principal reason 
for study. Twenty-three patients were classified as se- 
verely hypertensive with diastolic blood pressure 7110 
mm Hg and proteinuria 71 gm/day. In 17 patients the 
umbilical artery study was abnormal. The uterine study 
was abnormal in 11 cases; 10 cases also had an abnormal 
umbilical study, again indicating the association be- 
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Fig. 3. The umbilical artery waveform in the last study of the 
‘group of fetuses who were small for gestational age when 
subsequently delivered was divided by the results of the utero- 
placental waveform. Solid dot, Abnormal uterine artery wave- 
form; open dot, normal uterine artery waveform. 
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Fig. 4. The uterine artery waveform in the last study of the 
group of fetuses who were small for gestational age when 
subsequently delivered was divided by the umbilical studies. 
Solid dot, Abnormal umbilical artery waveform; open dot, nor- 
mal umbilical waveform. 


tween abnormal uterine and umbilical artery wave- 
forms. Of the 23 cases with no fetal morbidity and with 
abnormal umbilical studies (Table II) seven had severe 
hypertension. In contrast, only five of the 86 cases with 
no fetal morbidity and normal umbilical studies had 
severe hypertension (p « 0.01). 

Serial studies from a patient affected by systemic lu- 
pus erythematosus with renal involvement are shown in 
Fig. 7. Concern about fetal welfare led to delivery at 
35 weeks. The uterine waveforms were abnormal from 
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Fig. 5. A case study demonstrating an abnormal umbilical and 
uterine waveform in association with severe growth retarda- 
tion. In the umbilical study there is reversed flow in diastole. 
The uterine waveform shows reduced diastolic flow velocity. 
Patient was 30-year-old woman, para 0, gravida 2, who was 
delivered by low-segment cesarean section at 35 weeks because 
of decreased fetal movement. Female infant weighed 1590 gm 
and placenta 454 gm. 


early in pregnancy. Only from 30 weeks does the um- 
bilical artery waveform show decreasing diastolic flow 
velocity, which suggests uterine abnormality leading to 
fetal umbilical effect. 


Comment 


Arterial flow velocity waveforms may be recorded 
with use of simple continuous-wave Doppler ultra- 
sound, and this system is very suitable for widespread 
application in obstetrics. The systolic/diastolic ratio is a 
readily measured parameter that is useful in quanti- 
tating peripheral resistance. The systolic ejection pres- 
sure pulse travels down the arterial tree to the periph- 
ery. Wave reflection occurs at arterial branches and at 
the small arterial/arteriolar peripheral resistance ves- 
sels. The degree of reflection (reflection coefficient) is 
determined by peripheral resistance. High resistance 
causes high reflection of the incident pressure wave so 
that the returning wave opposes and cancels the later 
part of the forward pressure pulse. This results in low 
diastolic flow velocity. Low resistance allows onward 
travel of the pressure wave with little alteration. High 
diastolic flow results. 

Our observations tn normal human pregnancy reveal 
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Fig. 6. A case e study dernonstrating an abnormal umbilical 
waveform in association with normal uterine artery wavéform. 
Patient was 24- -year-old woman, para 1, gravida 4, who was 
delivered by low- -segment cesarean section at 30 weeks because 
ultrasound studies showed marked placental degeneration. 
Female infant weighed 790 gm and was taken home after 11 
weeks. xod 


high diastolic flow velocities in both the maternal uter- 
ine and fetal umbilical systems. This has been directly 
measured in ovine pregnancy."? A parameter that mea- 
sures flow resistance becomes especially valuable as a 
noninvasive index of blood flow, since in these beds 
resistance is a major determinant of flow. ` 

In this paper a group. of patients in whom the fetus 
was considered at high risk were studied. The absence 
of intrauterine death in this series reflects intensive 
surveillance and a policy of early delivery in the pres- 
ence of preterminal fetal heart rate monitoring. Among 
the group of fetuses that were small for gestational age 
at delivery, studies of uterine and umbilical artery flow 
velocity waveforms permitted three broad divisions. It 
is suggested that the subgroup with normal umbilical 
and uterine artery waveforms are not at risk of fetal 
morbidity and may represent a group with uncompli- 
cated low growth potential. These fetuses did not re- 
quire neonatal intensive care and were delivered later. 
The others in the small-for—gestational age group are 
characterized by abnormal umbilical artery waveforms 
indicative of high resistance. In these patients the uter- 
ine artery velocity waveforms were either normal (Fig. 
6) or indicative of high resistance (Fig. 5). Neonatal 
morbidity was present in both of these subgroups. In 


Flow velocity waveforms in placental circulations 159 








$a 


— — tne ai oe -~ mx en x 


Fig. 7. Serial studies in a 25-year-old patient, gravida 2, para 
I, with systemic lupus erythematosus, for which she received 
3 mg/day of prednisone as well as oxprenolol for hyperten- 
sion. She was delivered at 35 weeks by low-segment cesarean 
section of a 1930 gm. male infant. Placenta weighed 352 gm. 


patients with a normal uterine pattern the primary de- 
fect is on the fetal side of the placenta. Although the 
uterine waveform is normal, indicating normal resis- 
tance in that branch of the uterine artery, total uterine 
flow may. be low if the size of the uteroplacental bed 
(and number of branches of the uterine artery feeding 
it), as determined by placental growth, is not extensive. 
Those fetuses with low umbilical and uteroplacental 
diastolic flow velocities may represent a group of fetuses 
in whom vascular disease exists in the maternal utero- 
placental bed and constrains the placenta and fetus. 
Serial studies in some cases (Fig. 7) support this con- 
cept. High uteroplacental ratios were associated with 
high umbilical placental ratios, and this was particularly 
true in cases of severe hypertension. The fetal placenta 
is nourished by the maternal uteroplacental circula- 
tion, and this may be the mechanism of effect on the 
umbilical placental circulation. In the cases with ab- 
normal umbilical artery waveform but "good" fetal out- 
come, there may be a circulatory effect not yet manifest 
on the fetus. Especially in the severely hypertensive 
group, the vascular problem may be relatively acute so 
that poor fetal outcome resulting from chronic fetal 
deprivation has not occurred. 

. A study has been carried out to relate umbilical artery 
flow velocity waveforms to placental microvascular 
anatomy.'? High systolic/diastolic ratios were associated 
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with an obliteration of the small arteries and arterioles 
in the tertiary villi of the placenta. These are the vessels 
of resistance across which the pressure drops in the 
placenta. | 

These findings contribute to the management of the 
high-risk fetus. Growth retardation associated with fetal 
morbidity is predicted by the umbilical artery velocity 
waveform. It is possible to more precisely define pla- 
cental perfusion disturbances on both fetal and mater- 
nal sides operating in fetal compromise. In a mother 
with underlying vascular disease, prediction for the fe- 
tus at risk may be made before compromise to allow 
intensive surveillance and vigorous specific maternal 
therapy. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 


Dr. HAROLD SCHULMAN, Mineola, New York. It is 
my belief that umbilical artery velocimetry will be a very 
important part of fetal surveillance by the end of this 
decade. There appears to be a number of exciting ap- 
plications in addition to those mentioned today. For 
example, in twin pregnancies, it offers a powerful tool 
to delineate each fetal umbilical vascular resistance. 
Thus as early as the fourth month we will know whether 
placentation was equally partitioned or whether one 
twin was crowded out. In poorly controlled cases of 
diabetes the umbilical vascular resistance increases, 
which explains the mystery of why diabetic fetuses are 
so fragile as they approach term. There is also a hint 
that this technique may uncover the cause of unex- 
plained stillbirths and premature labor, for example, a 
defective placental circulation. 

Dr. Trudinger’s data closely parallel ours, recently 


. published, on growth retardation and hypertension." * 


In the study we heard today, there were 53 small—for— 
gestational age fetuses and 33, or 62%, who had ele- 
vated umbilical velocity wave ratios. From the neonatal 
data it can be suspected that the small—for—gestational 
age fetus with altered umbilical vascular resistance is 
the one most likely to be deprived of nutrients and 
ultimately of oxygen. Two broad categories of umbilical 
vascular resistance can be identified: one is associated 
with abnormal uterine velocity waveforms, and the sec- 
ond is an intrinsic placental angiogenesis problem. 
When abnormal uterine flow was suspected, 72% (13 
of 18) had av elevated systolic/diastolic ratio. However, 
with normal uterine wave contours, there still appeared 
to be a placentation risk of 60% (21 of 35). This dif- 
ference is not significant. However, if a different cut- - 
off point were selected for an abnormal uterine artery 
value, such as 2, the data would be very significant. 
Perhaps a one-tailed significance test should be used. 
There is much work to be done. Although four lab- 
oratories around the world appear to be obtaining com- 
parable results, there are a number of potential pit- 
falls.^* Dr. Trudinger mentioned that there must be a 
quiet fetus. When there is active fetal breathing, there 
is a sinus arrythmia that makes measurement of ratios 
difficult because the altering pulse intervals result in 
different diastolic velocity levels. We suspect that mea- 
surem< uts of umbilical arteries made at the abdominal 
wall wili demonstrate higher ratios than those further 
along in the cord. Also of importance is the number of 
measurements necessary for optimum results so that 
the effect of transducer angle can be. minimized. For 
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example, our standard deviation per week of gestation 
is 0.45 per ratio. Finally there may be significant dif- 
ferences in instrumentation. In Dr. Trudinger's 53 
small—for—gestational agé fetuses, 20 had little or no 
diastolic flow. In our first 27 cases we have seen only 
one, thus, there may be differences.in the instrument's 
spectrum analysis or Doppler design or possibly the 
sites of measurement on the artery. 

I think the uterine artery measurement is much more 
difficult and complex, although. Trudinger's data are 
close to those arrived at by Campbell et al. There is a 
difference in the uterine hypogastric waveform com- 
pared to the arcuate-radial, and it is difficult to be sure 
which you are measuring. As the uterus grows larger, 
this becomes an even more difficult technical problem. 
I think it is solvable, but much more work is needed. 

Finally, it should be pointed out that the approach 
described by Dr. Trudinger is umbilical velocimetry 
utilizing a pattern recognition technique. During the 
past 6 years a number of investigators have pursued 
this problem by attempting direct flow measurements 
on the umbilical vein. This approach is more time con- 
suming, is fraught with error, and involves considerable 
more ultrasound exposure. It appears that the pattern 
recognition approach is as accurate in terms of sensi- 
tivity, specificity, and predictive value and offers the 
promise of being easily mastered by the practicing ob- 
stetrician. I think we can look forward to an enormous 
body of literature which will evaluate this new tech- 
nologic innovation. 


REFERENCES 


l. Schulman H, Fleischer A, Stern W, et al. Umbilical velocity 
wave ratios in human pregnancy. AM J OBSTET GYNECOL 
1984;148:985-90. 

2. Fleischer A, Schulman H, Farmakides C, et al. Umbilical 
velocity wave ratios in intrauterine growth retardation. AM 

- J OBSTET GYNECOL 1985;151:502. 

3. Stuart B, Drumm J, Fitzgerald DE, Diugnan NM. Fetal 
blood velocity waveforms in normal pregnancy. Br J Obstet 
Gynaecol 1980;87:780-5. 

4. Milliez J, Blanchard D, Diebold B, et al.; Study of placental 
circulation in fetuses of normal and hypertensive women 
using pulsed Doppler ultrasonography (in French). Presse 
Med 1983;12:1649-53. 


DR. WILLIAM R. ANDERSON, Bloomington, Indiana. 
I want to congratulate Dr. Trudinger and his associates 
for receiving the Central Award for this timely and well- 
done paper. This work represents but a portion of the 
clinical and research output from the Fetal Welfare 
Laboratory at Westmead Hospital in Sydney, Australia. 
The study of flow velocity waveforms is a new concept 
to me. The laws of physics and the complex formulas 
that form the basis for determining flow velocities in 
vascular systems is well documented. The use of Dopp- 
ler ultrasound systems to intercept v; rious vascular ar- 
terial and venous channels and the equipment to quan- 
tify and ultimately display on an oscilloscope these pat- 
terns of flow have recently become available. The 
reproducibility of results from several different labo- 
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ratories in different parts of the world lends confidence 
to the reliability of the technique and the equipment. 

The use of a ratio of systolic peak to diastolic levels 
obviates most of the technique areas of scanning error. 
The two areas being assessed in this paper have been 
shown by the present author and others to represent 
in a normal pregnancy, circulations with high diastolic 
flow velocities caused by a lowering peripheral resis- 
tance. This paper deals with a study group of 172 high- 
risk pregnancies, 53 of whom delivered small—for—ges- 
tational age infants. A comparison of waveforms, um- 
bilical artery/uterine artery, has been presented. 

In the figures presented the umbilical artery wave- 
forms were the best predictor of fetal well-being; how- 
ever, some infants with normal umbilical artery wave- 
forms did have poor outcome, that is, two fetal deaths 
and three admissions to a neonatal intensive care unit. 
Were other than cardio-respiratory problems respon- 
sible for these unexpected “bad fetal outcomes”? A re- 
lationship of the two placental circulations (maternal/ 
uterine artery, fetal/umbilical artery) is suggested in the 
severely hypertensive patient group. The indepen- 
dence of these two circulations in other cases is fasci- 
nating. Whether, on the basis of these data, a primary 
maternal or fetal cause of the bad neonatal outcome 
can be assigned still remains to be proved. 

As a clinician I ask Dr. Trudinger the following ques- 
tions: (1) Are you using this information prospectively 
in caring for high-risk patients? (2) Do you envision 
this technique becoming standard for evaluation of 
high-risk pregnancies? If so, what costs do you envision 
for the equipment and what level of sophistication/ 
training wil be necessary to effectively utilize such 
equipment? 

Dr. THOMAS H. KIRSCHBAUM, Bethesda, Maryland. 
I would like to ask you a couple of questions that have 
to do with the difficulties of making inferences about 
resistance and therefore flow from velocity profiles in 
general. 

It seems to me, if you were to take the oscillating 
Doppler signals that you have shown here and the nadir 
of the diastolic velocity were to drop, blood flow might 
well be maintained, depending on what happened to 
the profile of the curve between the maximum and the 


minimum. That is, if there were a time shift in the area 


under the curve so as to have a preponderance of that 
area closer to the maximum coincident with the systolic 
impulse without materialy changing the area you 
would predict a change in blood flow in what might 
only be a change in time-distribution of constant flow 
in the cardiac cycle. I wonder if I am incorrect in that. 

Second, there are inferences of constancy embedded 
in a number of variables that are very difficult to hold 
constant. 

The velocity of pulsatile low down a straight vessel 
as a function of time is a sensitive function of distance 
from the vessel wall where it is zero to the middle of 
the vessel where it is maximally fast. In addition, the 
characteristic of the Doppler signal depends on the 
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shape of the Doppler field, the geometry of the sensor, 
and the relationship of the Doppler geometry to the 
vessel being monitored. If the vessel twists or turns or 
if there is intravascular turbulence for other reasons, 
then I think the theóretical interpretation of what is 
being read down the wire from the Doppler sensor falls 
apart. 

How did you maintain constancy in these variables 
during the duration of gestation, and how sure are you 
that they were the saine in small—for—gestational age 
infants and normal infants at term? 

Dr. FEDERICO G. MaRIONA, Detroit, Michigan. Dr. 
Trudinger, can you estimate the total amount of sonic 
energy between real-time and Doppler signals that the 
average fetus receives during one of your flow studies, 
and also, can you differentiate a flow pattern indicative 
of acute fetal distress as opposed to chronic distress? 

Dr. JOHN A. GARBACIAK, Cleveland, Ohio. I would 
like to ask the authors whether they defined a fourth 
group, that is, patients that had or exhibited abnormal 
uterine artery flow but also exhibited normal umbilical 
blood flow. 

Dr. NORMAN F. GANT, Dallas, Texas. I would like to 
congratulate the authors on an interesting study, but 
the overall design and the interpretation of the results 
leave me a little confused. 

Did I understand Dr. Trüdinger to say that the babies 
were.delivered as soon as abnormality was detected? 
And if so; did we not fail to see the natural progression 
of the various diseases he is describing? In other words, 
do we not have a self-fulfilling prophecy? If I deliver 
all babies at 27 weeks, there will be few stillbirths but 
very many consequences in a sick-baby nursery. 

So my questions are, What were the criteria used to 
deliver these patients? Was the decision strictly based 
upon the waveforms you observed, or was it based Ron 
waveforms plus clinical indications? 

DR. TRUDINGER (Closing). I would like to: ns 
first the relationship between pressure, flow, and resis- 
tance. The volume flow at a point in the circulation is 
determined by the pressure gradient at that point. Re- 
sistance may be defined as mean pressure divided by 
mean flow over one cardiac cycle. We are studying the 
flow velocity-time waveform. Flow is the summation of 
all of the flow velocities across the vessel lumen during 
the time unit. The Doppler frequency waveform rep- 
resents all of these velocities. In our analysis we have 
used the maximum envelope of the waveform repre- 
senting maximum flow velocity. This waveform has 
been analyzed for a parameter that represents down- 
stream peripheral resistance. Peripheral resistance de- 
termines the degree of the waveform reflection at the 
small artery/arteriolar level.' High resistance is associ- 
ated with a high reflection coefficient so that the re- 
flected wave reduces the level of flow in diastole. This 
leads to low diastolic flow velocities and in consequence 
a high systolic/diastolic velocity ratio. 

It is possible to increase resistance and yet maintain 
flow by increasing heart rate or stroke volume. We have 
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pene this in studies in fetal lambs. I think this is 
one of the explanations for the fact that measures of 
total umbilical vein volume flow have not proved to be 
a good indicator of fetal condition.? The compromised 
fetus is able to maintain volume flow until relatively 
late. 

Dr. Schulman mentioned Ke question of twin preg- 
nancies. We have reported on a series of 76 twin preg-. 
nancies. Discordancy in weight is recognized by dis- 
cordant umbilical artery waveforms. Here there is an 
opportunity to study two umbilical circulations of two 
fetuses who share the same placental bed, although they 
may not share it equally. Discordancy does suggest that 
itis a fetal lesion leading to the effect on growth, rather 
than a maternal uterine problem affecting the fetus. 

It is most important that studies are carried out dur- 
ing periods when the fetus is quiet. Fetal breathing 
movements and fetal trunk and limb activity do affect 
the waveforms. It is for this reason that a strip of at 
least 10 seconds of waveform is recorded to ensure that 
the fetus is being studied in a resting state. ` 

The cases reported in this presentation were very 
definitely a “high risk” group referred to a tertiary care 
center. It is for this reason that the number of obstetric 
abnormalities is high, and indeed it was our intention 
to contrast the normal and very abnormal. ` 

To-again return to the question of the différence 
between velocity waveform and volume flow; I would 
like to point out a fundamental difference in the uterine 
and umbilical recording. On the uterine side, we are 
looking at waveforms from one branch of the uterine 
artery (either a radial or arcuate vessel) in the placental 
bed. There àre perhaps 150 such vessels in an average 
placental bed. We believe we are looking at placental 
bed pathological conditions, but there is the possibility 
of a sampling problem. Clearly volume flow will be 
determined by the number of vessels. We do observe 
differences in recordings if uterine vessels away from 
the placental bed are studied. On the umbilical side, 
one of two umbilical arteries is being studied. Here we 
are looking at the influence of the whole umbilical pla- 
cental bed on the umbilical artery waveform. 

Dr. Anderson mentioned the use of a ratio, and of 
course, a ratio obviates the need to, know the angle 
between the ultrasound beam and tlie vessel under 
study. This allows for the use of a simple continuous- 
wave Doppler ultrasound system. We are not measur- 
ing maximum velocity, mean velocity, or volume flow. 

In.terms of equipment cost, the continuous-wave 
Doppler unit may be purchased for $3000 to $4000. 
Cost of the spectrum analyzer i is around $12,000 and 
an ultraviolet paper strip chart recorder - retails for 
$5000 to $8000. Hence, total cost would be some 
$20,000 to $25,000, which, I believe, could be signifi- 
cantly reduced if machines designed for this specific 
purpose were manufactured for a large market. 

I would now like to answer the specific questions 
about velocity profiles. We have been analyzing our 
velocity data on a computer, looking not just at the 
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maximum envelope but also at all of the velocity in- 
formation beneath that envelope. By an examination 
of the relationship between maximum and mean ve- 
locity it is apparent that the mean velocity waveform 
follows the maximum velocity waveform over a cardiac 
cycle. It does seem that flow in the umbilical artery is 
closer to plug flow rather than parabolic. The umbilical 
artery is certainly a tortuous vessel spiraling down the 
cord. This does not influence the waveform signifi- 
cantly, we feel, because the umbilical artery is "locally 
straight." If we consider the curvature of the umbilical 
vessels in the cord, then the radius of that curvature is 
many degrees of magnitude greater than the radius of 
the umbilical artery itself. 

Dr. Mariona asked about the ultrasound energy. We 
are using a continuous-wave Doppler system of the type 
that is widely used to record fetal heart activity. The 
power output from our transducer is 9 mW/cm? and 
less than 10% of this is transmitted to the patient. This 
is well below the limits of the American Institute of 
Ultrasound in Medicine.‘ 

Dr. Garbaciak raised the question about a group of 
patients with abnormal uterine and normal umbilical 
study. In fact such patients are rare. Generally, if the 
uterine waveform is abnormal then the umbilical study 
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will also be abnormal. We believe that the uterine study 
may indicate maternal lesion causing fetal effect but 
the umbilical study indicates fetoplacental effect and 
will probably prove to be the most important in clinical 
use. 

Finally, Dr. Gant raised a very important question 
about our data analysis: are we looking here at a self- 
fulfilling prophecy? Our data have been analyzed in 
part with respect to time of delivery and is the time of 
delivery determined by our study results? These Dopp- 
ler studies have been carried out in conjunction with 
other studies, in particular, ultrasound growth and fetal 
heart rate monitoring. It is in fact these latter two in- 
vestigations that were used for management planning. 
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A Circle and the Eight Happinesses 


John M. Beazley, M.D. 
Liverpool, England 


It has been exactly 10 years since I was last privileged 
to be your guest speaker. During that decade experi- 
ence has taught me three things of utmost importance. 
First, there are only seven ways to project a slide in- 
correctly. Accordingly, I shall show no slides today. Sec- 
ond, good conversation can be conducted without ref- 
erence to p values and standard deviations. Therefore 
my talk will be in the common sense vein, uncluttered 
by statistics. Third, as a professor, a chairman, and a 
father, I have learned the fruitlessness of offering good 
advice. So, be assured there is only encouragement in 
my presentation. 

To begin I should explain that having been invited 
by your president to make a presentation that expresses 
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a philosophy rather than new scientific techniques, I 
felt I hardly had the right to refuse. My theme, there- 
fore, is to be woven from two strands. The larger and 
stronger thread explores our freedom, as obstetricians 
and gynecologists, to pursue the "Fight Happinesses," 
which I shall shortly describe. The smaller and brighter 
thread concerns a special type of circle. My theme opens 
by referring to this circle in more detail. Allow me to 
demonstrate. 


Tchaikovsky: part of the waltz from 
The Sleeping Beauty 


What you have just heard is a waltz, and in days gone 
by the musical signature for a tempo of three beats in 
a bar was a circle, a sign that signified "perfect time.” 
I shall explain at the end of my talk the relevance of 
this circle to the eight happinesses. Meanwhile, as we 
listen occasionally to some further examples of three 
beats in a bar, may I ask you to notice how varied their 
presentation can be. 


The first two happinesses are Beauty and Truth. 
John B. Bogart was the city editor of the New York 
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Sun. It was he who said that "when a dog bites a man 
that is not news because it happens so often. But if a 
man bites a dog that is news." 

The logical extension of Bogart's argument is that 
normality is not remarkable. Thus marriage is not im- 
portant unless a duke marries a flower girl, and child- 
birth is not amazing unless it takes place in a taxi. 

I do not subscribe to this view. Nevertheless, echoes 
of Bogart's remark are still heard today in the com- 
ments of cynics. Life, they say, is a sexually transmitted 
disease! But our earthly life is not an inferior example 
of some abstract heavenly ideal. And should we forget 
this or grumble that "life is hard," let us ask our selves, 
"compared to what?" The fact is, life is what we have, 
and the repetitive miracle of its beauty is a source of 
wonderment to me more amazing than any illness, any 
malformation, or any bizarre reports on which the press 
is founded. mE 

However, the Beauty to which I refer today is not 
simply the beauty of the female contour, although 
on this subject I have the natural curiosity of any 
healthy man. No, the beauty of which I speak is that 
of the recurring functional normality enjoyed by most 
women. They are conceived, born, pass through pu- 
berty and adolescence, begin to menstruate, and un- 
dergo pregnancy. They give birth and lactate, and in 
due time, via the gateway of the menopause, enter the 
climacteric. To all these remarkable events we, as ob- 
stetricians and gynecologists, are the privileged wit- 
nesses. Is it any wonder that colleagues have always 
found evidence of the Deity as much in the bowl of the 
pelvis as in the bowl of the heavens? 

Now our discipline is unique among clinical subjects 
in two ways. First, we are privileged to care for women 
throughout the whole of their lifespan, from concep- 
tion to death. No other clinical discipline enjoys such 
a broad opportunity to study the influence of its clinical 
management on normal human events. Second, we are 
responsible as much for promoting the health of 
women as for relieving them from illness. Pediatric gy- 
necology, reproductive physiology, family planning, an- 
tenatal care, childbirth, and the passing of the repro- 
ductive era are thought of much more today in the 
positive terms of promoting health than in the negative 
terms of avoiding disease. 

Perhaps as a consequence of these two unique fea- 
tures, in our pursuit of the biologic beauty of a normal 
reproductive cycle, we are learning to exercise our 
professional expertise with the minimum of medical 
interference whenever guidance is sought about the 
natural episodes of female life. And even when there 
can be no escape from laboratory inquiry, the physi- 
cian’s bottle, or the surgeon’s knife, our unique asso- 
ciation with the whole lifespan of woman usually en- 
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courages us to plan her management in such a way that 
the beauty of her normal function is preserved in the 
next physiologic epoch. : 

Securing functional beauty requires the concomitant 
pursuit of truth, and this brings me to the science of 
our discipline. 

“One can’t believe in impossible things,” said Alice. 

"] dare say you haven't had much practice,” said the 
Queen. “When I was your age I always did it for half 
an hour a day. Why, sometimes I believed as many as 
six impossible things before breakfast." ; 

In 1984, as we, like Lewis Carroll, peer "through the 
looking glass," I imagine we no longer find it difficult 
to believe impossible things. Ten years ago America had 
already safely transported men across space to the 
moon. By contrast, no one at that time really foresaw 
the probability of artificially transporting an egg from . 
the ovary to the uterus, a distance of only 5 cm. Who 
would have believed that, within the decade, in vitro 
fertilization was to become so advanced as it is today. 
Ten years ago we were concerned more with the ob- 
stetric problems of newborn babies weighing only 2.5 
kg or the advent of active management policies in labor. 
Today, with flourishing special care baby units, new- 
born infants weighing 2.5 kg seem to be almost heavy- 
weights. Certainly our present concern is much more 
for babies weighing 600 to 1000 gm and how we should 
deliver them. 

similarly, whereas formerly we saw the 36-week in- 
fant as being potentially at risk, now at 32 weeks of 
intrauterine life a child is often thought to be suffi- 
ciently well developed to be delivered safely. Indeed, 
such has been the advance in the care'of the young 
infant that in England today we are encouraging the 
law to reduce the age of fetal viability from 28 to 26 
weeks, possibly even to 24 weeks. Consider also the im- 
provements of ultrasonography over the last 10 years 
or the obstetric control of the uterus and cervix. Within 
the decade we have learned to expect extraordinary 
diagnostic expertise from ultrasound imaging. Also we 
have learned to relate cervical compliance to uterine 
effort, so that even under conditions of induced or 
augmented labor the functional beauty of normal par- 
turition is safely secured for a great many women. 

If sometimes we forget or are pessimistic about the 
scientific advances of our own professional lifetime, we 
should remember that equal exposure to the obstetric 
events of only 50 years ago would give us cause for 
optimism. At that time, women were still grateful for 
their lives after delivery. However, they soon learned 
that the march of science was offering them the benefit 
of health as well as life. Now, quite rightly, they expect 
maternal satisfaction as well as life and health. Similarly, 
perinatal progress has shifted the index of satisfactory 
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care from fetal death to infant health and now to the 
avoidance of long-term handicap. In questions of fe- 
tomaternal health we can no longer seek our answers 
in statistics obtained retrospectively or based solely on 
the advent of obstetric failure. Instead we must turn 
our eyes toward the clinical use of prospective trials. 

It should not be difficult for us to foresee that in the 
10 years ahead there will be many scientific develop- 
ments concerned with the idea of the fetus as a patient. 
Some of these possibilities, such as genetic manipula- 
tion, are alarming. Some of them, such as intrauterine 
surgical procedures, are exciting. Some of them, such 
as the ultrasonic measurement of fetomaternal blood 
flow, are bewildering. 

In all these examples and more, it seems experience 
repeatedly teaches us two things. First, young people 
never know enough to be prudent. Therefore they at- 
tempt the impossible and achieve it generation after 
generation. As a result, those of us who are older must 
increasingly awaken to the fact that our chief goal in 
education is to create men and women capable of doing 
new things, not simply of repeating what we or others 
before us have done. We must encourage independent 
thinkers, not walking memory banks as indistinguish- 
able from one another as a line of gasoline pumps. 

In our pursuit of the beauty of truth, perhaps it is 
fair to ask, is science truth? The answer is *yes—but 
only in one form." There are other forms that must be 
aligned to it (for example, historical, religious, artistic, 
and moral truths). My point is that the happiness of 
the truth we pursue in our discipline should be a bal- 
ance of all these. Only when we have managed to 
achieve this can we view the long-term effects of our 
influence with any equanimity. 

Lightheartedly, I should say that in my personal pur- 
suit of truth, I always aim to be at least 1 year out of 
date. In practice, this means that instead of rushing to 
read each new journal before the ink is dry, I await its 
appearance in a bound volume. This practice quickly 
reveals which new advances are of lasting importance 
and I comfort myself with the thought that if I am only 
] year behind when I retire, on average that is not bad. 


Ravel: part of Bolero 


The next two happinesses are Gentleness and Love. 

In my office there hangs a plaque that frames the 
following words: "This is a department of learning— 
in which those who pursue wisdom also strive to teach 
the science of human reproduction, the craft of ob- 
stetrics and gynaecology, and the art of feminine un- 
derstanding.” 

Now the pursuit of science, to which I have already 
referred, is all very well, but, as obstetricians and gy- 
necologists, sooner or later we have to do something. 
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And that is where gentleness comes in, for gentleness 
is of our craft. 

How we perform our craft matters a great deal, not 
only in human terms but also in financial terms. It is 
interesting to note that perhaps what we are pleased to 
call “clinical freedom” is, in one sense, no more than a 
myth. The days have gone when a diagnosis is impos- 
sible and treatment is ineffectual. Therefore our 
professional action today has to be based not merely 
on our opinion but also on our reasonable evaluation 
of the state of the art. Failure in this regard provokes 
the cry of negligence on both sides of the Atlantic. 
Indeed, I understand’ that whereas your own liability 
premiums may be anything from $20,000 to $30,000 
per year, we too are concerned about a fourfold in- 
crease in our defense premiums, from $52 in 1976 to 
$253 in 1983. I am not quite sure which side of the 
Atlantic is sublime and which is ridiculous! 

But to return to clinical freedom, there 1s another 
sense in which it is not a myth, and that, as this con- 
ference manifests, is our freedom to advance medical 
science and to develop new skills. 

Now the gentleness required of new skills is not 
learned easily. I look back fondly on my own tutor in 
surgery. “No, no, no, Beazley!” he would shout in frus- 
tration, "That's all wrong; get another patient and start 
again.” And then there were the maxims we were 
taught: “Good surgeons operate with their feet," by 
which he meant that if pelvic access was difficult from 
one side of the table, move to the other side. “You can't 
operate if you can't see!" he would shout, "And if you 
can see you don't need to be much good at surgery so 
get on with it." 

“If you are assisting," he would say, "try to be like 
the pouch of Douglas—it holds more than you can, and 
it’s quieter. Meanwhile," he would add, handing me a 
retractor, “pull on this idiot stick.” 

Of course, what we were taught in those days was 
not the theory of operations but the practical craft of 
surgery—a difference in training I trust we shall con- 
tinue to maintain. The skill of gentleness is not a skill 
to be lost simply because today we operate with better 
anesthetics or deliver babies while the mothers are un- 
der epidural analgesia. 

But I believe that there was more to the gentleness 
we were trained to pursue than the simple gentle- 
ness of touch. Our great chiefs also taught us the 
larger gentleness of character and spirit. And naturally 
enough, it is this that brings me now to the pursuit of 
the next happiness, which is Love. 

It is said that he who works with his hands is a laborer. 
He who works with his hands and his head is a crafts- 
man. But he who works with his hands, his head, and 
his heart is an artist. My point is simple. In the discipline 
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of obstetrics and gynecology we all quickly gain expe- 
rience of the female. However, if we are to understand 
our patients, what we also need is an acute awareness 
of femininity. The distinction is not one I could prove 
to you, and those who perceive no difference between 
being female and being feminine will charitably dis- 
count my point as professorial rambling. Nevertheless, 
I believe that treating women as feminine rather than 
just as female. results from seeing with the eye of the 
heart and is the basis of our compassion. It has some- 
thing to do with that aspect of love without which nei- 
ther the tongues of men nor of angels amount to very 
much. Therefore love is an important and ancient hap- 
piness that I trust we shall continue to pursue despite 
the claims of such silly modern extremes as male chau- 
vinism and militant feminism. 


Sibelius: part of Valse Triste 


The fifth and sixth happinesses are Virtue and De- 
votion. 

Drowning a problem in a sea of information is not 
the same as solving it. And doing things just because 
they can be done does not justify the doing of them. 
Yet, is our age not inclined to fall into both these traps? 
If so virtue and devotion may be happinesses the pur- 
suit of which it is timely for us to reconsider. 

Ethics are the principles that govern our actions, and 
morality is the practice of ethics. In other words, wis- 
dom is knowing what to do next, skill is knowing how 
to do it, and virtue is doing it. In medical terms, this 
means that our pursuit of virtue reflects our profes- 
sional morality. 

The Central Association is the largest select body of 
obstetricians and gynecologists in America. Being se- 
lect, who here needs to be reminded of the moral di- 
lemmas of our age? Probably no one, for heaven knows, 
all thinking obstetricians and gynecologists are acutely 
aware of present moral problems. 

Does a child have a right to two parents if this is 
physiologically possible? How does in vitro fertilization 
impinge on the concept of the family? Is the word 
“mother” outmoded? If not, what does it mean? How 
old is the child who has spent 10 years of embryonic 
life deep frozen? What are its rights if, meanwhile, its 
parents die? Do infertile couples have an inalienable 
right to a child whatever the cost to themselves or so- 
ciety? To what extent is intrauterine surgery justifiable? 
In both obstetrics and gynecology, has our capacity to 
interfere outstripped our common sense? 

These questions and more confront us on every side. 
Nevertheless in the last decade, although the president 
and guests of the Central Association have so clearly 
addressed themselves to these mounting problems, I 
understand that as yet no professional philosopher or 
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theologian has spoken here formally on these difficult 
matters. Probably the same is true of most other great, 
learned societies, and yet are we quite sure that we have 
all the answers embodied within the talent of our own 
organizations? 

For example, how many of us recognize that whereas 
the Hippocratic oath served well for 24 centuries, there 
have been five major international codes drawn up in . 
the last 40 years? And how familiar are we with the 
Declaration of Geneva or the Nuremberg Code or the 
Declarations of Helsinki, Sydney, or Oslo? Yet even 
these do not deal with organ transplantation, artificial 
insemination, or in vitro fertilization. In these subjects, 
not to mention additional complex issues such as the 
transfer or freezing of embryos or the use of surrogate 
mothers, do we not need to regularly refresh the broad 
purpose of our discipline, and can we, as obstetricians 
and gynecologists, go it alone? 

Some might suggest that the marketplace should be 
the sole determinant of what is to be considered right 
or wrong in the way of professional action. But surely 
a profession almost by definition is responsible for up- 
holding its own moral standards. They are not thrust 
on it from outside. 

It is true that answers are beginning to emerge from 
the slow cogitations of our discipline. It is amazing that 
only 15 years ago it was thought immoral even to collect 
eggs and sperm. Today in vitro fertilization is a fact of 
life, bringing with it both happiness for some childless 
couples and abuse by some overly enthusiastic practi- 
tioners. We appear to have decided also that the origin 
of life 1s less practical to pursue than is the age at which 
a developing embryo should be entitled to the social 
protection accorded every individual. For the present, 
that age has been set at 14 days after fertilization. 

Itis clear that there are many more difficult questions 
to which answers are needed quickly. And this brings 
me to my point about the pursuit of the happiness of 
virtue. -It is simply this. In the continuing history of 
man’s struggle to blend together the three great con- 
cepts of natural rights, civil rights, and civil liberties, 
the time is ripe for obstetricians and gynecologists to 
be playing a major role. 

If this view is accepted, it will be understood how 
important also is our pursuit of the happiness of de- 
votion. If, as a profession, we are to maintain our sense 
of direction, we must occasionally reappraise what we - 
are devoted to. For example, it seems we still wrangle 
about the question of medicine for the benefit of the 
people and medicine for the benefit of the doctors— 
mutiny over the bounty, as one cynic put it. Clearly we 
must steadily devóte ourselves to a just compromise of 
this issue. Also we have to contend with the impact of 
subspecialization in our discipline and what some peo- 
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ple see as an identity crisis. But perhaps w we should not 
be overly troubled by how-to. define our specialty at. 
different ages.? Inevitably we have to be flexible in dur 
approach. to. health care and, by adapting with good 
grace to changing circumstances, be prepared to be 
always seasonable. If, in our long-term devotion to ex- 


cellence, this necessitates a separation of obstetrics from . 


gynecology, SO be it. For now I see only a good many 
disadvantages i in such a radical change. I believe there 
is a real and continuing need to relate gynecologic ther- 
apy to obstetric performance and vice versa. As.it 
stands, our discipline isone that does care for the whole 
patient. If we increasingly subdivide our specialty, until 
perhaps we require even professors of fimbriology, we 


will subvert a long-standing and i important principle of 


our profession. 

Whatever answers ultimately emerge to thé prickly 
questions of our day, there is one thing that is sure. It 
would be wrong for us to be devoted only to modern: 
ism. If, in any age, our profession were to be identified 
solely with being modern, we surely would be doomed 
because we should quickly lose our identity. ‘To make 
a pact with.permanence,, we must be devoted to pro- 


viding society with something more lasting. It is for this: 


reason that the two happinesses virtue and devotion 
are best pursued together. 


Delibes: part of the waltz from. 


Coppélia 


The las two  happinesses are. Tolerance ‘and Loyalty. 

To be angry you must care about something. And so` 
it is that I find myself partly disagreeing with the pur-` 
suit of tolerance. In some areas what we need i is more 


intolerance. Thus, if we love the skills of our discipline, 
as a profession we must be intolerant of our own clum- 


siness whenever we find it. Equally, if we seek justice . 


in our profession, we must be intolerant of. injustice. 
And, if in this last comment you sense a clarion call to 
rise against administrative fog and legislative nónsense, 


that is no accident. As. Obstetricians and gynecologists : 


we have done much to bring excellent health care to 
whole nations—yet those of us who are older have wit- 


nessed with mounting frustration’ an ever-increasing ` ~ 


snapping at the heels of our profession ‘by some who 
spuriously seek to reduce it to a trade: or who irre- 
sponsibly allege negligence against us. Iti is not the: pré: 
rogative of young men to be angry. Many senior and 
respected clinicians are now shouting ' 'Enough!" 

But our intolerance must extend beyond a natural 
and justifiable irritation at uninformed Or irresponsible 
criticism. We have need to be intolerant of our own 
professional naivete. And here I refer especially to our 
approach to the use of high technology. Irrespective. of 
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health care, two unpalatable facts are shared by both 
sides of tlie Atlantic. Costs.are rising and resources are 
"Rue Inevitably it follows that technology that is both 


_. expensive and complex, so-called high technology, 


must have restricted availability. In turn this means 
that, to retain the benefit of high technology at a cost 
we can afford, there must be some-rationing of re- - 
sources. Therefore is it,not somewhat foolish that for 


 a.number of years we appear to have responded to 


many new technical inventions rather like motor en- 
thusiasts being shown an exciting new car? Everyone 
wants one immediately.? 

Justifiably this attitude has been criticized, for it has 
often resulted in the misapplication of high technology. 


That is to say, distribution has been related more to 


enthusiastic local fund raising than to any proper sci- 


. entific evaluation of equipment or its appropriate ap- 
: plication. 


. Today's question, surely, | Is not whether there should 
be rationing,. but how we should ration; and depending 
on our different cultural backgrounds, this might be 
argued according to consumer demand or medically 
defined needs. In either case the fact remains: We must 
be more intolerant of grabbing wildly at the latest high- 


‘cost technology. With only limited resources available, 


surely: we should be seeking to site high technology, 
initially, where it can be evaluated prospectively. There- 
after, when its value has been assessed, it can be made 
more widely available.-In the meantime, perhaps we 
should: restrict ourselves more to investigations and 
‘therapeutic procedures of proved value, recognizing 


that whén we choose to be involved in the assessment 


of high technology, a case for research will have to be 
made. I believe that 1 in the future we shall have to earn 
our resources. We are. no longer born to them, and 
certainly they will not be thrust on us.‘ 

From tolerance, or the lack of it, I pass finally to our 


_ pursuit of the happiness of loyalty. Unlike integrity, 


which we owe to ourselves, loyalty is something we owe 
_to others. 

` My. grandfather, SO 1 am niola, was walking me home 
fron primary school one day. Apparently I was crying, 
having. tantrums, and' generally being a nuisance. A 
bossy woman coming the other way remarked to my 
grandfather, “If that was my child I'd box its ears.’ 
“Madam,” replied grandfather, "If he was your child 


. Pd box his ears too." 


The point is we GRE put our own affairs in order 
in-a way that includes affection as much as justice. In 
the case of a profession, affection takes the form of 
- loyalty. - 

To solve the problems that beset us, our professional 
loyalty was never more in demand than it is now. Yet 


` what better venue could we find to discuss our anxieties 


Pn 8A 


^ 
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or fire our enthusiasms than our respective colleges and 
professional associations. And, of these, there is none 
we hold in higher regard than the Central Association. 
Our loyalty to its cause, its officers, and its meetings 
must truly be one of the happinesses we all enjoy pur- 
suing. However, we all realize that in addition, at both 
the national and local levels, each of us will have to be 
increasingly involved in the advisory and administrative 
committees of our colleges, boards, and associations. 
Indeed, how else are we to solve problems of such im- 
mediate personal concern as medical manpower, the 
control of medical competition, and even the future 
possibility of medical unemployment. 

If these activities sometimes seem tedious, I ask you 
to remember the bank clerk who was trying to explain 
to a customer that before his check could be cashed, 
the back of it. must be signed. The customer said, “But 
I’ve already signed the front,” and left the bank. At the 
next bank he had the same conversation with another 
assistant who ultimately, in frustration, picked up a big 
ledger, leaned over the counter, and banged the cus- 
tomer three times on the head, saying with each blow, 
“Sign the back.” The man did so, and of course his 
check was then cashed. When he left the bank, who 
should he meet but the clerk from the first bank, who 
said, “I see you got your check cashed then. Why 
wouldn't you sign the back of it when I told you to?" 
“Ah,” said the customer, "You didn't explain it prop- 
erly." Who knows, with a little vigor correctly applied, 
we also may be able to persuade people to see things 
our way. Certainly I believe this is most likely to happen 
if, as a profession, we loyally support those who fight 
on our behalf. 
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Sullivan: part of “Dance a Cachucha,” 
The Gondoliers 


To close, I should like to tell you of three philoso- 
phers who stood around a barrel. On the side of the 
barrel was written “The essence of life.” Each sage in 
turn dipped in his finger and tasted it. ‘The first sage 
said that the essence had gone sour. Life was out of 
step with the past and the only solution was to return 
to the values of yesterday. The second said the essence 
had become bitter and nothing could be done but en- 
dure life until something better came along tomorrow. 
The third licked his finger, thought for a moment, and 
then said, *How sweet." He had learned to accept life 
as it carne, believing that nothing was useless to persons 
of sense. 

Which philosopher shall we resemble? I should like 
to think it is the third one, openly accepting the diffi- 
culties of our times yet, by our approach to them, adapt- 
ing them to our purpose. And it is here that the circle 
weaves its way into my story. If composers with only 
three beats available to them can, as we have heard, 
give such rhythmic variety to their patterns of notes, 
surely we, with all the facilities of obstetrics and gy- 
necology at our disposal, can be equally effective in our 
professional pursuit of the Eight Happinesses. 
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ORAL CONTRACEPTIVE (0.C.) AGENTS 


indications Prevention of pean DOSE-RELATED RISK OF THROMBOEM- 
BOLISM. Because studies have shown a positive association between OC estro- 
gen dose and risk of thromboembolism. it is prudent to minimize estrogen 
exposure. Prescribe an OC with the teast amount of estrogen compatible with an 
acceptable pregnancy rate and patient acceptance. Start new users on OCs 
containing 0.05 mg or less of estrogen. 

Contraindications 1. Known or suspected pregnancy (see Warning #5). 2. 
Thrombophiebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophiebitis or thromboembolic disorders. 4. Undiagnosed abnormal genital 
bleeding. 5. OCs should not be used by women who have or have had any o! the 
following: a. cerebral vascular or coronary artery disease, including myocardial 
infarction, b. known or suspected carcinoma of the breast. C. known OF Sus- 
pected estrogen dependent neoplasia. d. benign or malignant liver tumor that 
developed during use of OCs or other estrogen containing products 


| WARNINGS: Cigarette smoking increases the risk of serious cardiovascu- 

| Jar side effects from OC use. This risk increases with age and wilh heavy 

| smoking (15 or more cigarettes per e and is quite marked ia women 
over 35 years of age. Women who use OCs should be strongly advised nol 
to smoke. 
The use of OCs is associated with increased risk of several serious conditions 
including thromboembolism, stroke, myocardial infarction, liver tumor. gall 
bladder disease. visual disturbances, fetai abnormalities, and hypertension. 
Practitioners prescribing OCs should be familiar with the tollawing informa- 
tion relating to these risks. 


H 





1. Thromboembolic Disorders and Other Vascular Problems: An increased risk of 
thromboembolic and thrombotic disease associated with QC use is established. 
One study demonstrated an increased relative risk for fatal venous thromboem- 
bolism and several studies demonstrated it for non-fatal venous thramboempbo!- 
ism. They estimate that OC users are 4-11 times more likely than nonusers to 
develop these diseases without evident cause. One British study reported an 
excess death rate of 40% in OC users. most of which resuited trom cardiovascu- 
iar disease. Another British study showed a lower death rate in OC users than 
controls: an increase in cardiovascular deaths was seen 5ut was not statistically 
significant. A U.S. prospective study failed to disclose increased mortality rates 
from cardiovascular disorders, but a subset analyzed as a retrospective, case- 
contro! study showed significant increases in venous thromboembolism. CERE- 
BROVASCULAR DISORDERS. Two American studies demonstrated an increased 
relative risk for stroke not shown in prior British studies. In an American study of 
cerebrovascular disorders in women with and without predisposing causes, 
relative risk of hemorrhagic stroke was estimated as 2.0 times greater and 
thrombotic stroke as 4-9.5 times greater in users than nonusers. A British tong- 
term follow-up study reported in 1976 a highly significant association between 
OC use and stroke. Another study had suggested an association in 1974, but the 
number ot cases was too small to estimate the risk. Subarachnoid hemorrhage 
has been shown to be increased by OC use in British and American studies. 
Smoking alone increases incidence of these accidents, smoking and pill use 
appear to increase risk more than either alone. 


MYOCARDIAL INFARCTION (Mi). increased relative risk of Mi associated with 
OC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (cigarette smoking. hyperten- 
sion, hypercholesterolemia, obesity diabetes, history of preeclamptic toxemia) 
the higher the risk of developing Mi, regardless of OC use. OCs were an 
additional tisk factor In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposi n condition to 
MI) are twice as likely to have a fatal Mi as nonsmoking nonusers. OC users who 
are smokers have a 5-fold increased risk of fatal infarction compared to non- 
smoking users, and a 10-12-foid increased risk compared to nonsmoking non- 
users. The number of cigarettes smoked is important. in determining the 
importance of these relative risks, baseline rates for various age groups must be 
considered. (Estimates are based on British vital statistics which show acute MI 
death rates 2-3 times iess than in the US. so U.S. death rates could be higher) 
importance of other predispasing conditions in determining relative and absolute 
risks has not been quantified; other synergistic actions may exist. RISK OF 
DOSE. Using data from several national adverse reaction reporting systems. 
British investigators concluded that risk of thromboembolism. including coro- 
nary thrombosis, is directly related to estrogen dose in OCs. OCs with Q1 mg or 
more of estrogen were associated with a higher risk of thromboembolism than 
those containing 005-008 mg but quantity of estrogen may not be the sole 
factor. This was supported by a U.S. study. A British study found a positive 
association between dose of progestogen or estrogen and certain thromboembo- 
fic conditions. Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estrogen preparations were no longer prescribed. Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
associated with progestogen-only OCs have not been done. Thromboembolic 
disease has been reported in women using these products, and they should not 
be considered free of excess risk. PERSISTENCE OF RISK. Two studies have 
suggested an increased risk may persist for 6 years after discontinuation of OC 
use for cerebrovascular disease and 9 years for MI; another study i Saar the 
ersistence of risk for subarachnoid hemorrhage. ESTIMATE OF EX 


mated mortality rate per 100.000 women per year from circulatory system 
diseases for OC users and nonusers according to age. smoking habits. and 
duration of use. The overall annual excess death rate for OC users was estimated 
to be 20/100,000 (ages 15-34-5/100,000. ages 35-44-33; 100.090: ages 45- 
49--140/100.000). Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation. Although the study showed a 10-fold 
increase in death due to circulatory diseases in users for 5 or more years, all 
occurred in women 35 or older An update provided the following rates: ages 
15-34-1/6700 for nonsmokers and 1/2000 for smokers; ages 45 and over- 
1/2500 ior nonsmokers and 1/500 for smokers. Risk appeared to increase 
with parity but not with duration of use Until more women under 35 with 
continuous use for 5 or more years are available, it is not possible to assess 
relative risk for this age group. Data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods 
of contraception. Estimates include combined risk of the contraceptive 
method (e.g. thromboembolic and thrombotic disease for OCs) plus risk 
attributable to pregnancy or abortion if the method fails (which varies with 
the effectiveness of the contraceptive method). The study concluded that mor- 
tality associated with all contraceptive methods is below that of childbirth. 
except for OCs in women over 40 who smoke. (Rates given for pill only’ 
smokers for each age are for smokers as a class. For “heavy” smokers (more 
than 15 cigarettes a day), the rates would be about double; for "light" smokers 
(less than 15), about half} The lowest mortality is with the condom or 
diaphragm backed up by early abortion. The study aiso concluded that OC 
users who smoke, especially over 30, have greater mortality risk than OC users 
who do not smoke. 


Risk of thromboembolic and thrombotic disease associated with OCs increases 
with age after 30 and, for MI is further increased by hypertension, hypertipide- 
mias, obesity, diabetes, or history of preeclamptic toxemia, and peru by 
smoking. The following chart gives a gross estimate of risk of death trom 
circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS - RISK ASSOCIATED WITH USE OF OCs 


Age Below 30 30-38 40+ 
Heavy smokers C B A 
Light smokers D C B 
Nonsmokers — " 
(no predisposing conditions) D C.D C 
Nonsmokers 7 
(other predisposing conditions) C C.B B.A 


A~ Use associated with very high risk. 


B—ise associated with high risk. D--Use associated with iow risk. 


TRI - NORINYL 


SS MOR- 
ALITY FROM CIRCULATORY DISEASES. A large British prospective study esti- 


C— Use associated with moderate risk. 


Physician and patient should be alert to earliest manifestations of thromboembo- 
lic and thrombotic disorders (e.g, thrombophiebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occiusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected. discontinue OC 
immediately. A 4-6 fold increased risk of post-surgery thromboembolic complica- 
tions has been reported in OC users. if feasible. discontinue OCs at least 4 weeks 
before surgery associated with increased risk of thromboembolism or prolonged 
immobilization. Before resuming OC after major surgery or bedrest, balance risks 
of post-surgery thromboembolic complications with contraceptive needs. Data 
suggest varicose veins substantially increase risk of superficial venous thrombo- 
sis of the leg, the risk depending on the severity of the varicosities. 2. Ocular 
Lesions: Neuro-ocular lesions such as optic neuritis or retinal thrombosis have 
been associated with OC use. Discontinue OC if there is unexplained. sudden, or 
gradual, partial or complete ioss of vision; onset af proptosis or diplopia: 
papilledema:; or retinal vascular tesions; and institute appropriate diagnostic and 
therapeutic measures. 3 Carcinoma: Long-term continuous administration of 
natural or synthetic estrogen in certain animals increases certain tumors, benign 
or malignant, such as breast, cervix, vagina, uterus, ovary, pituitary and liver 
Certain synthetic progestogens, none currently in OCs, increase the incidence of 
mammary nodules, benign and malignant, in dogs. Several retrospective case- 
control studies reported an increased relative risk (31-139 times] associating 
endometrial carcinoma with the prolonged use of estrogens in postmenopausal 
women. One publication reported the first 30 cases submitted to the registry of 
cases of adenocarcinoma of the endometrium in women under 40 on OCs, Of the 
adenocarcinomas found in women without predisposing risk factors for adeno- 
carcinoma of the endometrium (e.g., irregular bleeding when OCs were first 
iven, polycystic ovaties}, nearly ali occurred in women who had used sequential 
Cs. which are no langer marketed. No statistical association has been reported 
suggesting an increased risk of endometrial cancer in users of conventional 
combination or progestogen-oniy OCs, although individual cases have been 
reported. Studies have shown no increased nsk of breast cancer to OC or 
estrogen users. One study found no overal increased risk of breast cancer in OC 
users but a greater risk was suggested for OC users with documented benign 
breast disease and for long-term (2-4 years) users. Another study found a history 
of breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one of more 
years than among nonusers with breast cancer One other study indicated an 
increasing risk of breast cancer in women taking menopausal estrogens, which 
increased with duration of follow-up. One author suggests that extended (over 6 
years) OC use prior to first full term pregnancy was associated with a significant 
relative risk of breast cancer. A reduced occurrence of benign breast tumors in 
OC users has been well documented One study reported malignant melanoma 
more frequently in OC users than controls and suggests an increased incidence 
of urinary tract and thyroid cancers. A prospective study of women with cervical 
dysplasia found an increase in severity and conversion to cancer in situ in OC 
users compared to nonusers. This became statistically significant after 3-4 years 
of use. Nonreversal of dyspiasia within the first 6 months of pil use was 
suggested ta predict progression after prolonged exposure. One study disclosed 
an increased risk of cancer of the cervix (largely carcinoma in situ} in OC users 
under 40, particularly those who had used OCs over 4 years. There have been 
other reports o! microglandular hyperplasia of the cervix in OC users. One study 
reported an association between OC use and endocervical adenocarcinoma. in 
Summary. there is no confirmed evidence from human studies of increased risk 
of cancer associated with OCs. Close clinica surveillance of ail OC users is, 
nevertheless, essential. in all cases of undiagnosed persistent ar recurrent 
abnormal vaginal Dieeding. take appropriate diagnostic measures to rule out 
malignancy. Monitor OC users with a strong family history of breast cancer or 
who have breast nodules, fibrocystic disease or abnormal mammograms with 
particular care. 4. Liver Tumors: Sudden severe abdominal pain or shock may be 
due to rupture and hemorrhage of a fiver tumor There have been repons 
associating benign or malignant fiver tumors with short-term and long-term OC 
use. One study reported use of OCs with high hormonal potency and age over 30 
may further increase risk of hepatocellular adenoma. Two studies relate risk with 
duration of use, risk being much greater after 4 or more years of use. Long-term 
OC users have an estimated annual incidence of hepatocellular adenoma of 3-4; 
100.000. Although an uncommon lesion, it should be considered in women 
presenting with an "acute abdomen”. The tumor may cause serious or fatal 
hemorrhage. Patients with liver tumors have demonstrated variable clinical 
features which may make preoperative diagnosis difficult. Some cases presented 
because of right upper quadrant masses, while most had signs and symptoms ot 
acute intraperitoneal hemorrhage. Routine radiological and laboratory studies 
may not be helpful. Liver scans may show a focal defect. Hepatic arteriography 
may be useful in diagnosing primary liver neoplasm. 5. Use in or immediately 
Preceding Pregnancy Birth Defects in Offspring. and Malignancy in Female 
Offspring: Use of female sex hormones -estrogenic and Drogen agents- 
during early pregnancy may seriously damage the offspring, Females exposed ;n 
utero to diethylstiibestroi, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarii 
extremely rare. This risk has been estimated to be of the order of 1/100 
exposures of less. Although there is no evidence that OCs further enhance the 
tisk of developing this type of malignancy, such OC users should be monitored 
with particular care. A high petals af of women exposed to diethyistiibestroi 
(38-90% } have epithelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are a precursor of 
vaginal malignancy Male children so exposed may develop urogenital tract 
abnormalities. Although similar data are not available on other estrogens, it 
cannot be presumed that they would not induce similar changes. increased risk 
of congenital anomalies, including heart and limb defects, has been reported 
foliowing use of sex hormones, including OCs, in pregnancy. One case-control 
Study estimated a 47-fold increased relative risk of umb-reduction defects in 
infants exposed in utero to sex hormones (OCs. hormonal withdrawal tests for 
pregnancy of attempted treatment for threatened abortion). Some exposures 
involved only a few days of treatment. Data suggest risk of timb-reduction 
defects in exposed fetuses is somewhat less than 1/1000 five births. in a large 
prospective study, cardiovascular defects in children born to women who 
received female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 78/1000 for children not so exposed in utero. 
These results are statistically significant. A Weish study found a statistically 
signiticant excess of neural tube defects among offspring of prior OC users 
(within 3 months) than among controls. The incidence of twin births may be 
increased for women who conceive shortly after discontinuing OC use. in the 
past, female sex hormones were used during pregnancy in an attempt to treat 
threatened or habitual abortion. There is evidence that estrogens are ineffective, 
and there is no evidence from well controlled studies that progestogens afe 
effective for these uses. There is some evidence that tripioidy and possibly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing OCs. Embryos with these anomalies are virtually 
always aborted spontaneously Whether there is an overall increase in spontane- 
ous abortion of pregnancies conceived soon after stopping OCs is unknown. if 
the patient has not adhered to the prescribed schedule. consider possible 
pregnancy at the first missed period (or 45 days from the last menstrual period if 
progestogen-oniy OCs are used) and discontinue QC use until pregnancy has 
been ruled out. For any patiem who has missed two consecutive periods, rule 
Out pregnancy before continuing the OC. if pregnancy is confirmed, teli the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become ponnani should use an 
alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased frequency 
of neural tube defects in women impregnated during the first 3 months after 
cessation of OC use. Do not use progestogen-oniy or pragestogen-estrogen 
combinations to induce withdrawal bleeding as a pregnancy test. 8. Gall Bladder 
Disease: Studies report increased risk of gall bladder disease in OC or estrogen 
users. in one study, an increased risk appeared after 2 years of use and doubled 
after 4-5 years. in another study, an increased risk was apparent between 5 and 
12 months. 7. Carbohydrate and Lipid Metabolic Effects: Because a decrease in 
lucose tolerance has been observed in a piam percentage of patients on 
Cs, prediabetic and diabetic OC users should be carefully observed. An increase 
in triglycerides and total phospholipids has been observed in OC users Dut its 
clinical significance is unknown. 8 Elevated Blood Pressure: An increase 
in blood pressure has been reported with OC use. Hypertension may occur within à 
few months of beginning OCs. in the first year of use, incidence of hypertension 
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may be no higher in OC users than in nonusers. Incidence in users increases with 
exposure and in the fifth m 0f use is 2.5-3 times that in the first year. Age is 
strongly correlated with hypertension in OC users. Women with a history of 
elevated blood pressure (hypertension), preexisting renal disease, history of 
toxernia or elevated blood pressure during ade familial tendency to hyper- 
tension or its consequences," or history of excessive weight gain or fluid 
retention during the menstrual cycle may be more li to develop elevated 
blood pressure when given OCs and shouid be monitored closely. Even though 
elevated blood pressure may remain within the "normal" range, closely watch 
elevations, particularly for women with other risk factors for cardiovascular 
disease or stroke. High biood pressure may or may not persist after OC discon- 
tínuation. 9. Headache: Discontinue OC and evaluate the cause of onset or 
exacerbation of migraine or development of a new pattern of headache which is 
recurrent, persistent, or severe. 10, Bleeding irregularities: Breakthrough bleed- 
ing, spotting, and missed menses often make users discontinue OCs. in break- 
through bleeding, as in all cases of irregular bleeding from the vagina, consider 
nonfunctional causes. In undiagnosed persistent or recurrent abnormal bleeding 
from the vagina. use adequate diagnostic measures to rule out pregnancy or 
malignancy. If pathology has been excluded. time or another formulation may 
solve the problem. While potentially useful in minimizing menstrual irregularity. 
change to an OC with a higher estrogen content only if m since this may 
increase the risk of thromboembolic disease. Women with a history of oligo- 
menorrhea or secondary amenorrhea or young women without regufat cy 
may tend to remain anovulatory or to become amenorrheic after OC discontinua- 
tion. Women with these preexisting problems should be advised of this and 
encouraged to use other contraceptive methods. Post-use anovulation, possibly 
prolonged, may occur in women without previous irregularities. A higher inci- 
dence of gafactorrhea and of pituitary tumors (e.g, adenomas) has been asso- 
ciated with amenorrhea in former users compared with nonusers. One study 
reported a 16-fold increased incidence of pituitary prolactin-secreting tumors 
among patients with postpill amenorrhea when galactorrhea was present. 7. 
infertility: There is evidence of impairment of fertifity in women discontinuing 
OCs in comparison with other contraceptive methods. which appears to be 
independent of duration of use. While impairment diminishes with time, there is 
an appreciable difference in the results in nulliparous women for OC and other 
groups 30 months after discontinuation of birth control. For parous women the 
difference is not apparent 30 months after cessation of contraception. 12. 
Ectopic Pregnancy: Ectopic as well as intrauterine ae aeri may occur in OC 
failure. in progestogen-only OC failures, the ratio of ectopic to intrauterine 
pregnancies is higher than in nonusers, since the drugs are more effective in 
preventing intrauterine than ectopic pregnancies. 13. Breast Feeding. OCs in the 
postpartum period may interfere with lactation by decreasing quantity and 
quality of breast miik. A smati fraction of OC hormonal agents has been identified 
in milk of mothers receiving OCs. Effects, if any, on the breast-fed child have not 
been determined. if feasible. defer OC use until the infant has been weaned. 
Precautions GENERAL 1. Take a compiete medical and family history before 
starting OCs. Pretreatment and periodic physical exams should inciude special 
reference to blood pressure, breasts, abdomen and pelvic organs, including 
Papanicolaou smear and relevant lab tests. As a general rule, OCs should not be 
prescribed for fonger than 1 year without another physical. 2. Under the influ- 
ence of estrogen-progestogen preparations. preexisting uterine teiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discontinue 
OCs if depression recurs to a serious degree. Patients becoming significantly 
depressed while taking OCs should stop the OC and use an alternate method of 
contraception to determine whether the symptom is drug related. 4. OCs may 
cause some fluid retention. Prescribe with caution, and only with careful moni- 
toring, in patients with conditions that might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, asthma or cardiac, hepatic or 
renat insufficiency. 5. Patients with a past bea of jaundice during pregnancy 
have an increased risk of recurrence while using OCs. Discontinue OC if jaundice 
develops. 6 Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients. 
7. OC users may have disturbances in normai tryptophan metabolism that 
result in a relative pyridoxine deficiency. The clinical significance is unknown. 8. 
Serum folate ieveis may be depressed by OC use. Since the pregnant woman is 
predisposed to folate deficiency and incidence of folate deficiency increases with 
increasing gestation, if a woman becomes pregnant shortly after stopping OCs, 
she may have a greater chance of developing folate deficiency and related 
complications. 9. Advise the pathologist of OC use when relevant specimens are 
submitted. 10. Certain endocrine and liver function tests and blood components 
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Clinical experience with 1504 insertions of intrauterine contraceptive devices (Lippes Loop, Dalkon Shield, 
Cu-7) in a private practice is evaluated. Expulsion rates and removal rates for bleeding and/or pain and 
personal reasons differed for the three types of devices. Pregnaricy rates associated with use of the three 
types of devices were similar. Pelvic inflammatory disease rates were similar for Dalkon Shield and 

Cu-7 users but were higher than the rate for Lippes Loop users. Use of intrauterine contraceptive devices 
did not appear to compromise future fertility based on the experience of women who had the devices 
removed. The study shows that long-term IUD use (up to 5 years) provides a safe and effective method of 


contraception. (AM J OBSTET GYNECOL 1985;152:169-75.) 
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Although it has been more than 20 years since in- 
trauterine contraceptive devices (IUDs) were intro- 
duced into clinical practice in the United States, con- 
cerns continue to be expressed by physicians and health 
professionals about the safety of this method of con- 
traception. Ever since their first use in the 1920s, IUDs 
were suspected of increasing a woman's risk of acquir- 
ing pelvic inflammatory disease. However, it was not 
until 1968 that the first epidemiologic study! was pub- 
lished that evaluated the risk of pelvic inflammatory 
disease in IUD users and users of other contraceptive 
methods. The rates of pelvic inflammatory disease for 
IUD, oral contraceptive, and foam users were estimated 
to be 6.6, 1.3, and 2.5 per 100 woman years, respec- 
tively. Since 1968, many studies have reported on the 
risks of pelvic inflammatory disease in IUD users.” 
These studies also found that IUD users have a higher 
risk of pelvic inflammatory disease than users of other 
contraceptive methods. Most studies have found the 
risks of pelvic inflammatory disease are similar for users 
of different types of IUDs. 

Pregnancy, expulsion, and removal for pain and/or 
bleeding are accepted complications common to the use 
of all IUDs. Although improvements have been made 
in IUD designs since, their introduction into clinical 
practice in the early 1960s, these events still constitute 
the major reason for IUD discontinuation. In spite of 
this, IUDs continue to be widely prescribed in the 
United States and elsewhere. It has been our clinical 
impression that in our practice IUDs are a safe and 
acceptable method of contraception. The present study 
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was undertaken to evaluate our experience with the 
long-term use of different IUDs, the risks of pelvic 
inflammatory disease, and the fertility of women after 
discontinuing IUD use. 


Material and methods 
From December, 1964, to April, 1984, 5375 IUDs 


. (Margulies Spirals, Lippes Loops, Dalkon Shields, 


Cu-7s) were inserted in women attending our private 
practice. The type of IUD inserted depended upon the 
type available at the practice. Four sizes of Lippes Loop 
(A, B, C, and D) and two sizes of Dalkon Shield (small, 
standard) were used; 95.4% of the Lippes Loops in- 
serted were size C or D and 74.096 of the Dalkon Shields 
inserted were the standard size. Usually, only one type 
of IUD was provided by the practice (Table I). Starting 
with the first IUD insertion in December, 1964, regis- 
tration books of all IUD insertions were kept. These 
books provided basic data on each woman that were 
used to identify and locate her clinical charts. For each 
subject, data on her IUD experience and fertility fol- 
lowing IUD use were transcribed from her clinical 
charts onto forms for computer processing. Additional 
information was obtained from some patients by tele- 
phone contact. 

‘The present study was limited to the evaluation of 
1504 insertions of Lippes Loops, Dalkon Shields, and 
Cu-7s (Table I). The number of IUDs inserted repre- 
sents consecutive insertions, with the exception of Dal- 
kon Shield insertions. The registration books with the 
information on the Dalkon Shields inserted from April, 
1971, to March, 1974, were not available and appar- 
ently had been lost. Insertions performed from June, 
1973, to April, 1974, were identified by review of fi- 
nancial ledger cards. The registration books and ledger 
cards provided the only feasible means of identifying 
IUD users. 
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Table I. Number of IUDs inserted 


All IUD insertions 


May 15, 1985 


' Am J Obstet Gynecol 


IUD insertions studied 





IUD type No. inserted 
Margulies Spiral 12/64-9/66 230 = = 
Lippes Loop 2/66-8/72 753 4/68- 8/72 499 
Dalkon Shield 4/70-6/74 1467 4/70- 6/74 503 
Cu-7 3/74-3/84 2925 3/74-10/75 502 
Total 5375 1504 

Table II. Selected characteristics of subjects at time of IUD insertion 
Type of IUD Inserted 

Lippes Loop Dalkon Shield Cu-7 

(n = 499) (n = 503) (n = 502) 
Characteristic (96) (96) 
Age. «25 yr 35:5 50.3 52.4 
Single 3.8 23.7 33.5 
Nulligravid 4.6 22.5 24.7 
Nulliparous 5.0 28.7 36.3 
Prior abortion | 24.4 24.8 34.5 
History of sexually trans- l 1.8 3.6 2.0 

mitted disease 

History of pelvic infam- : l 2:9 1.4 2.0 


matory disease. 


All IUDs were inserted according to the manufac- 
turer’s directions. Cu-7 users were advised to have the 
device removed and replaced every 2 or 3 years ac- 
cording to the current use directions. Gu-7 users who 
had the device removed and. replaced . by another 
Cu-7 were evaluated as if they had used only one Cu- 
7. Women were instructed to return to the clinic if they 
experienced any problems with the use of the IUD and 
were requested to return for annual examinations. The 
rates of loss to follow-up by the end of 5 years were 
18.0%, .13.3%, and 24.3% for Lippes Loop, Dalkon 
Shield and Cu-7 users, respectively. These rates include 
subjects (Lippes Loop, 7.0.76; Dalkon Shield, 7.8%; 
Cu-7, 4.4%) who did not return for any follow-up.. 

The diagnosis of pelvic inflammatory disease was 
based on the patient's symptoms, physical findings, and 
laboratory studies suggesting an acute infectious cori- 
dition of the fallopian tubes and/or the sequelae of such 
infections, such as pyosalpinx or tuboovarian abscess. 
The hospital discharge records from the three hospitals 
(Bellin, St. Mary's, St. Vincent) serving the greater 
Greeri Bay area were searched for cases of pelvic in- 
flammatory disease not associated with postoperative 
or postpartum infections or infections secondary to 
‘nongynecologic causes. Thus, for women who re- 
mained in the Green Bay area, all cases of pelvic in- 
flammatory disease in IUD users, for which the users 
were hospitalized, were identified. 

IUD-associated events, such as pregnancy, expulsion, 
and removal, were evaluated by life-table methods’ that 


permit evaluation of IUD-related events as a function 
of the duration of IUD use. Comparisons of these event 
rates were made by the log-rank statistic.* Other com- 
parisons were made with standard statistical tests. Only 
the significance levels (p values) of these tests are given 
in the text. 


Results 


Subjects. Selected danari of the subjects are 
given in Table II. During the time period, there was a 
trend toward more frequent insertion of IUDs in youn- 
ger, nulligravid Or nulliparous women, especially after 
the small Dalkon Shield and Cu-7 became available. 

IUD event rates. Event rates for Lippes Loop, Dal- 
kon Shield, and Cu-7 users are given in Table III. IUD 
removals for "other medical" reasons includes pelvic 
inflammatory disease, menopaüse, and hysterectomy 
for uterine prolapse, fibroids, or cervical intraepithelial 
neoplasia. IUD removals for “other personal" reasons 
included desire for other methods of contraception and 
no further need for contraception. Expulsion rates and 
removal rates for bleeding and/or pain, other medical 
reasons, planned pregnancy, and other personal rea- 
sons, through 5 years of IUD use, were different 
(p < 0.05) for users of the three types of IUDs. All 
other event rates were similar (p > 0.10). Expulsion 
rates weré similar (p > 0.10) for Dalkon Shield and Cu- 
7 users and were lower (p « 0.05) for users of these 
IUDs than for Lippes Loop users. Removal rates for 
bleeding and/or pain were lowest for Lippes Loop users 
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Table III. Cumulative gross life-table event rates (per 100 women) after 1, 3, and 5 years of IUD use 


Type of IUD inserted 








Pregnancy 3.2 6.4 9.4 3.9 9.8 10.6 2.4 5.6 9.5 
Expulsion 7.8 10.1 10.1 I 1.6 5.7 1.0 2.5 3.4 
Removal l 
Bleeding/pain 8.8 18.0 26.8 2.5 34.8 45.5 12.1 27.9 33.4 
Other medical 0.7 dE 4,7 L5 4.0 10.7 2 6.7 9.1 
Planned pregnancy 2.8 14.8 18.3 3.6 18.9 23.8 5.6 20.8 28.8 
Other personal 1.0 10.5 21:6 4.0 12.7 | 24.5 3.4 17.0 28.1 
Continuation rate £45 49.9 35.0 2.6 36.7 21.0 76.1 38.1 25.1 


Table IV. Gross cumulative life-table pelvic 
inflammatory disease rates (per 100 women) 










Duration of IUD use 


1.0 2.1 3.0 3.0 


Type of IUD inserted 


Lippes Loop à; 3.6 
Daikon Shield 26 49 54 8.9 10.5 


Cu-7 38.3. 46 5.7 7.2 9:5 


(p« 0.05) and highest for Dalkon Shield users 
(p < 0.05). Removals for other medical reasons were 
similar for Dalkon Shield and Cu-7 users (p > 0.10) but 
were higher than the rate for Lippes Loop users 
(p « 0.05). Removal rates for planned pregnancy were 
lower (p « 0.05) for Lippes Loop users and higher 
(p < 0.05) for Cu-7 users. This probably reflects the 
higher age and parity of the Lippes Loop users at the 
time of IUD insertion. 

There were two uterine perforations (one per 750 
insertions). One perforation probably occurred at the 
time of IUD insertion. The IUD (a Cu-7) was removed 
at laparotomy 1 month after insertion. The other per- 
foration (a Lippes Loop) probably occurred after the 
insertion. Thirty-two months after the insertion the pa- 
tient became pregnant and had a term delivery. At the 
time of her 6-week postpartum visit, the IUD string 
was present in the cervix. X-ray films showed the IUD 
to be outside of the uterus. The IUD was removed 
vaginally. 

Pelvic inflammatory disease. Rates of pelvic inflam- 
matory disease were similar (p 0.10) for Dalkon 
Shield and Cu-7 users but were higher (p « 0.05) than 
the rate for Lippes Loop users (Table IV). Overall, 
there were 76 cases of pelvic inflammatory disease 
(Table V). Most of the cases were mild and were treated 
by IUD removal and antibiotics or antibiotics only. Tak- 
ing into consideration all cases of pelvic inflammatory 
disease, the rates (per 100 woman years of IUD use) 
were Lippes Loop, 1.0; Dalkon Shield, 2.3; Cu-7, 2.0. 

Pregnancy outcomes. For pregnancies that occurred 









Dalkon 
Shzeld 
(n — 34) 


Lippes 
Loop 


(n = 18) 









IUD not removed 9 15 . 14 
IUD removed 9 19 10 
Patient hospitalized 
Surgical treatment 


C ND 


with IUDs in situ there were no differences (p > 0.10) 
in their outcomes according to the type of IUD used 
(Table VI). Among women who became pregnant with 
an IUD in situ and who did not have an elective abor- 
tion, 53.696 of those who retained the IUD sponta- 
neously aborted compared to 15.9% of those who either 
expelled the IUD or had it removed. 

One hundred ninety-seven women had the IUD re- 
moved for planned pregnancy. Ten women changed 
their minds and continued to contracept after the IUD 
was removed. Pregnancy outcomes were known for 
95% of the remaining 187 women. The outcomes were 
similar (p > 0.10) for users of the three IUD types. 
There were no ectopic pregnancies and 90.6% of the 
women who became pregnant had term deliveries. Of 
special interest were the pregnancy outcomes of women 
who had pelvic inflammatory disease while using an 
IUD. Table VI gives a breakdown of the pregnancy 
intentions of these women. Most women (5496) did not 
want additional children and continued to contracept. 
Among 12 women who wished to become pregnant and 
who had known pregnancy outcomes, seven had term 
deliveries. 


Comment 


Since 1964, we have inserted 200 to 300 IUDs (Mar- 
gulies Spiral, Lippes Loop, Dalkon Shield, and Cu-7) 
per year in our private practice. This rate remained 
constant over time. The type of IUD used depended 
on availability and physician preference. 

Although it is recognized that pelvic inflammatory 
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Table VI. Outcomes of pregnancies 


Pregnancy with IUD tn situ 





Outcome 


No information ~= = E = 
after IUD re- 
moval* 
No pregnancy* -= _ “ i 
Surgically sterile* 


Pregnant, outcome a. — ] ~ 
unknown* 

Elective abortiont 5 15.2 12 34.3 

Ectopic pregnancyt 4 12.1 3 8.6 

Spontaneous abor- 9 32.1 10 43.4 
tiont | 

Premature delivery ] 3.6 ] 4.8 

Term deliveryt 14 50.0 9 39.1 


*Excluded from calculations of percentages. 
T Percent based on all pregnancies with known outcomes 


May 15, 1985 
Am ] Obstet Gynecol 


Pregnancy after IUD 
removed for planned pregnancy 


- 2 E 5 = 2 = 

z 0 " 1 a 5 a 

E l d - zs = = 

-" = = ~ as l - 
34.5 2 3.8 0 0.0 2 3.3 

4.3 0 0.0 0 0.0 0 0.0 
33.3 5 10.0 3 5.9 1 1.7 

0.0 ] 2.0 l 1.8 ] 14 
60.0 44 880 53 930 57 96.6- 


Percent based on all pregnancies with known outcomes excluding elective abortions. 


Table VII. Pregnancy following pelvic 
inflammatory disease 


A. Pregnancy not desired 45 
Continued contraception 
IUD not removed 
. IUD removed 
Oral contraception 
Tubal ligation 
Vasectomy 
Partner sterile 
Abortion 
Menopause 
B. Pregnancy desired 12 
Term delivery 
Spontaneous abortion 
No pregnancy within | yr 
No follow-up 
C. Pregnancy desire unknown 12 
D. Surgically infertile 7 
Related to pelvic inflam- 2 
matory disease 
Unrelated to pelvic 5 
inflammatory disease 


Total 76 


p 
OS — — ND CQ! UD Ky -I 


h2 h2 e= -I 


disease may occur in IUD users, the data presented in 
this paper suggest that women who use IUDs may not 
be at any higher risk of pelvic inflammatory disease 
than nonusers of IUDs. A pelvic inflammatory disease 
rate of about 296 per year in the general population is 
consistent with the rate in the present study for women 
who used the Dalkon Shield and Cu-7. Lippes Loop 
users had a significantly lower rate of pelvic inflam- 
matory disease. The only apparent explanation for this 


is that a higher proportion of the Dalkon Shield and 


Cu-7 users were among those generally thought to be 
at a higher risk of exposure to sexually transmitted 
diseases and pelvic inflammatory disease, namely, sin- 
gle, nulligravid or nulliparous women. The results of 
the study do not support the contention of Tatum 
et al? that the risk of pelvic inflammatory disease in 
Dalkon Shield users may be increased because of the 
ability of bacteria to enter the interfilamental spaces of 
the tail string. Also, the finding of the case-control study 
reported on by Lee et al.’ that Dalkon Shield users have 
a risk of pelvic inflammatory disease that is more than 
five times higher than that of users of other types of 
IUDs is inconsistent with the results of the present 
study. 

The results of the present study are reassuring in 
terms of the outcomes of pregnancies in women who 
had the IUD removed to become pregnant. Among 170 
conceptions there were no ectopic pregnancies and 
more than 90% of the women had term deliveries. 
These results suggest that IUD use neither impairs fu- 
ture fertility nor affects the outcomes of future preg- 
nancies. If the use of IUDs were to cause nonreversible 
changes to the tubal epithelium because of clinical and 
subclinical tubal infections in a significant proportion 
of the IUD users, this would become immediately ap- 
parent in any follow-up study of pregnancies conceived 
after IUD use. In the patient population evaluated, 
involuntary infertility following IUD use was minimal. 

The use of IUDs has been a very economical, 
safe, and effective method of contraception for many 
women attending our practice. Although some clini- 
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cians do not advocate the use of IUDs for nulliparous 
women since their use may impair future fertility, on 
the basis of our experience with our patient population, 
we continue to recommend the use of IUDs for this 
patient group. The data reviewed in this report provide 
reassurance that long-term IUD use (up to 5 years) 
continues to provide a safe and effective method of 
contraception with low rates of serious complications. 
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Discussion 


DR. WALTER G. SAUNDERS, Sheridan, Wyoming. In 
their article Drs. Sandmire and Cavanaugh noted a 
pelvic inflammatory disease rate for three separate 
types of IUDs similar to that expected in the general 
population. Similarly the pelvic inflammatory disease 
rates for Dalkon Shields were far lower than those in 
previous studies."? A recent report from Britain? did 
not compare IUD users to non-IUD users but found 
no statistically significant difference among infection 
rates in users. of Lippes Loops, Cu-7s, and Dalkon 
Shields, which corroborates the authors' study. In other 
respects (continuance rates, uterine perforations, ec- 
topic pregnancies, etc.), the data obtained in this paper 
are similar to those in previously published reports. 
Following removal of an IUD, pregnancies in women 
who had not had pelvic inflammatory disease went well. 
The complications of conceptions with in situ devices 
paralleled results of others and would, I believe, be 
quite similar to those from my practice. In my opinion 
the number of conceptions after pelvic inflammatory 
disease was too small to be meaningful. 

I do not want to become embroiled in a comparison 
of papers with disparate data, but the question remains 
what can be gleaned from this study to alter practice 
patterns and educate patients considering two decades 
of IUD insertion experience in this country. I would 
like to stimulate discussion from the author and others 
in the audience by asking several questions. Dr. Sand- 
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mire, in this article you and your associates have treated 
a number of cases of pelvic inflammatory disease with- 
out removing the IUDs. Would you comment histori- 
cally and currently on this practice in view of the cur- 
rent Dalkon Shield litigation and also in terms of your 
experiences today? Do you now routinely remove IUDs 
when you suspect a pelvic infection? Second, do you 
think that pelvic inflammatory disease has changed 
since the late 1960s? Do you use the same criteria for 
diagnosing pelvic inflammatory disease as you did in 
the earlier phases of this study or have you changed 
your criteria? Therefore, do you think, in the late 1960s 
and early 1970s, we were underdiagnosing subtle pelvic 
inflammatory disease in large numbers of IUD users? 
Since the Dalkon Shield has been relegated to the med- 
ical junk heap and the medical-legal gold mine, the data 
obtained in this study regarding the Shield must fall 
under the heading of “too little, too late." 


REFERENCES 


l. Lee NC, Rubin GL, Ory HW, Burkman RT. Type of in- 
trauterine device and the risk of pelvic inflammatory dis- 
ease. Obstet Gynecol 1983;62:1. 

2. Kaufman DW, Watson ], Rosenberg L, et al. The effect of 
different types of intrauterine devices on the risk of pelvic 
inflammatory infection. JAMA 1983;250:759. 

3. Snowden R, Pearson B. Pelvic infection: a comparison of 
the Dalkon shield and three other intrauterine devices. Br 
Med J 1984;288:1570. 


Dr. LEE B. STEVENSON, Southfield, Michigan. Dr. Sand- 
mire’s evaluation, made possible by the registration logs 
in his office, was apparently uncompromised by the loss 
of some books (April, 1971, to March, 1974). This loss 
could spell disaster, however, if all Dalkon Shield users 
must be identified or contacted. 

The low incidence of pelvic inflammatory disease in 
this series is outstanding. Only seven patients required 
admission to the hospital. About half of those had sur- 
gical management. Does Dr. Sandmire credit this low 
incidence to the features of the clean-living, rural pop- 
ulation of Green Bay? 

The increased pelvic inflammatory disease rates for 
Cu-7 users probably mirror the differences in time and 
life-styles for these “modern” people. Changes in pat- 
terns of IUD use parallel the changes in our times and 
social attitudes. For example, one should expect more 
Cu-7 users than Lippes Loop users to request removal 
for bleeding and/or pain because this reflects the dif- 
ferences described in this group of younger, single, 
nulligravid or nulliparous women. Conversely removal 
of Lippes Loops for planned pregnancy was less in the 
group of older, married, parous, "sedate" women. 

It is pleasant to agree that the history of pelvic in- 
flammatory disease is not a contraindication to the use 
of an IUD. Fertility after IUD removal was quite ac- 
ceptable. Was there a difference in observed fertility 
after longer years of use beyond what could be expected 
from the advanced age of the women? Where fertility 
was compromised, was it "proved" before IUD use? 

No Lippes Loops were expelled after 3 years of use 
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but expulsion of Dalkon Shields and Cu-7s continued 
after 3 years. How do you manage expulsion of an 
IUD? Do you insert another IUD? Do you have a limit 
on reinsertions per patient? 

Permanent sterilization is a desirable alternative after 
(or before) removal of an IUD. It is one of the choices 
the Cu-7 user should consider at least every 3 years. 

Now back to the Dalkon Shield that was taken off 
the market (and discontinued by the authors) in 1974. 
The August, 1983, FDA Drug Bulletin recommends: 
"Due to an increased risk of pelvic inflammatory disease 
(PID), the Dalkon Shield intrauterine device (IUD) 
should be removed from any woman still wearing one. 
Women wearing the Dalkon Shield have a five-fold in- 
creased risk of PID compared with women using other 
types of IUD's." 

Do you feel any anxiety for your patients who con- 
tinue to depend on a Dalkon Shield? Have you had any 
malpractice suits involving an IUD? We should be more 
aggressive in. removing Dalkon Shields. 

To paraphrase a ballad to make a point: 


Take it out, take it out, cried the voice from the womb, 
Take it out, take it out; keep away from the tomb. 

But for author Sandmire, even with figures fine, 
Shields left in place can haunt him in time! 


Do not forget that deaths associated with the use of 


IUDs have been reported. "Doctors should remember 
when managing sick women that deaths may occa- 
sionally be associated with intrauterine contraceptive 
devices"! warn our British colleagues. 
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Dr. JOHN L. DuunniNG, Toledo, Ohio. -I just want to 


give my opinion of IUDs. In the month of June, 1975, . 


. two of my patients, one with a Saf- T-Coil, one with a 
. Lippes Loop, developed gram-negative septic shock. 
Fourteen blood cultures in these two women, eight for 
one and six for the other, all grew out Pseudomonas and 
Escherichia coli. 

All you need is one such patient. I have had two. I 
do not use IUDs. 

DR. PEDRO A. PoMa, Melrose Park, Illinois. Al- 
though not as serious as the other problems, imbedded 
and "lost" IUDs are very annoying to patients and phy- 
sicians alike. I wonder how the authors deal with this 
problem. 

Dr. FrRooz BANOONI, Southfield, Michigan. With all 
the publications that have recently stemmed from the 
use of IUDs in nulligravid women versus multigravid 
women, I wonder whether we should still use them in 
nulligravid women, although Dr. Sandmire says there 
is no difference. How many physicians are using IUDs 
as frequently in the nulligravid women as in the mul- 
ügravid ones? What would be the answer to the nulli- 
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gravid patients for whom you recommend an IUD, and 
then she says, "Oh, I went to two other doctors that 
told me you shouldn't be using them," or they come 
back and say 1 should remove it because they told me 
it should not be used. 

Is there any difference in incidence of pelvic inflam- 


matory disease between urban, indigent patients with 


IUDs and in private practice patients who have IUDs? 

Were Dr. Sandmire's patients primarily private pa- 
tients or clinic patients? 

Dr. EDUARD EICHNER, Cleveland, Ohio. On the ques- 
tion of the bad results with the Cu-7, I was in the early 
study group of the Cu-7 with the Loop and others. I 
am wondering whether some of the bad results are due 
to the fact that the Cu-7 is now being used as a con- 
traceptive in the patient who is not under control. In 
other words, "I did nothing, and therefore, I come to 
have the Cu-7 inserted as an emergency contraceptive." 
I wonder whether that type of patient, who is not care- 
ful of what she is doing, is one who develops pelvic 
inflammatory disease. 

Dn. SANDMIRE (Closing). Dr. Saunders asked a couple 
of questions, and one was whether we removed the IUD 
in patients with pelvic inflammatory disease. We re- 
moved the IUD in the patient who had signs and symp- 
toms of a serious infection. For the patient who can be 
treated on an ambulatory basis, we will wait 2 or 3 days 
before deciding whether to remove the IUD. In other 
words, we start treatment and see her in 2 or 3 days. 
If she is not substantially improved, then we will remove 
the IUD. There is some evidence in the literature that 
this is not necessary, that the results of treatment will 
not be favorably influenced by removing the IUD. In 
our experience Í see that exactly half of patients with 
pelvic inflammatory disease had the IUD removed dur- 
ing treatment. 

I do not think we have changed our criteria for the, 
diagnosis of pelvic inflammatory disease during the 
years of the study. Basically, if the physician treated the 
patient with antibiotics after making a diagnosis of pel- 
vic inflammatory disease, then that patient satisfied the 
requirements for our study. We think this would be the 
same and not biased in any way according to what type 
of IUD the patient had. 

Dr. Saunders suggests that our findings are "too little, 
too late," as they relate to the medical-legal questions 
associated with Dalkon Shield usage. He is partially 
correct; however, there are still 3000 pending claims 
relating to the Shield. In addition, our findings are in 
agreement with a large British Study! published after 
we had submitted our abstract and involving 13,000 
patients. Their cohort study also indicated no higher 
incidence of pelvic inflammatory disease in Shield users 
compared to Lippes Loop and Cu-7 users. The study 
cited by Dr. Stevenson from the FDA Bulletin is an article 
authored by Lee and is a case-control study. It is not a 
cohort study, and there are certain shortcomings in 
case-control studies not present in cohort studies. I 
think it is a mistake that people have been misled on 
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the basis of that one study since all other studies have 
found no significant difference in infection rate be- 
tween different kinds of IUDs. 

Dr. Stevenson asked whether we credit the low in- 
cidence of pelvic inflammatory disease in our series to 
a clean-living and rural population group. The answer 
for the Lippes Loop is yes, but our incidence of infec- 
tion for Cu-7 and Shield users was not all that low, and 
I think that the social activities that influence infection 
rates changed in the 1970s. Most of our Lippes Loop 
devices were inserted in the late 1960s. 

What about the nulliparous woman who has asked 
for an IUD? Not all nulliparous patients are suitable 
for an IUD. If she has a stable relationship, she has 
only one sex partner, and her sex partner has only her 
as a sex partner, then she may be a suitable candidate 
after very careful warning that the incidence of infec- 
tion may be greater in IUD users that in nonusers. The 
increased risk relates primarily to being exposed to 
germs which cause the infection. 

As far as Dr. Duhring is concerned, I do not think 
two cases is a very big series. I am sorry, but it just is 
not. 

As far as Dr. Stevenson's other question, was there a 
difference in observed fertility after a longer period of 
IUD use, there were so few patients who did notachieve 
pregnancy after IUD removal that we did not assess 
whether those patients had an IUD in place for a longer 
period. It was just an insignificant number. I think 
there were only seven of 197 patients who had the 
IUD removed for planned pregnancy who did not 
succeed. 

The other question of Dr. Stevenson was, in those 
who failed to become pregnant, did they have proved 
fertility before the IUD was inserted. That is a very 
good question. The answer is I do not know. They did 


not have proved fertility. I do not know that they were - 


infertile either, and I would not make any inference in 
that direction. | 

How do we manage expulsion? If the patient wants 
the IUD replaced, we put it back in. If she wants it 
replaced a third time, we put it back in. We explain the 
options, and it is really up to her. She makes the decision 
on how she perceives the other options available for 
contraception. 

Do we have anxiety for patients who continue to de- 
pend on the Dalkon Shield? This is an important prob- 
lem. for perhaps all of you. How can you find those 
patients? Most of you probably do not have a registra- 
tion book relating to IUD insertions. If you went from 
a billing system to a computer system and your hard- 
copy ledger cards have not been retained, there is no 
way you are going to find those patients. 

Do I have anxiety for those patients as far as their 
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health? No. Do I have legal anxiety for myself? Yes. 

Have I had any malpractice suits in association with 
an IUD? Yes. One patient had a pelvic abscess, and I 
told her we would try to drain it through the vagiria. 
If we did not succeed, we would have to perform a 
pelvic laparotomy and possibly total abdominal hyster- 
ectomy and bilateral salpingo-oophorectomy. She said 
to me, in front of the nurse, “Well; if you don't have 
to take everything out and you just drain it through 
the vagina, can you do a tubal ligation at the same 
time?" I said, “No, because of the infection we wouldn't 
do any additional elective procedure like that." We were 
not able to drain it through the vagina. We removed 
the reproductive organs, and 3 years later, just before 
the statute ran out, she sued me along with A. H. Robins 
Company because I "deprived her of her fertility." 

She cannot get a doctor to testify, but in Wisconsin 
the compensation panel chairman is obliged to find 
some doctor as an independent arm of the court to 
testify. Well, maybe they won't find anybody willing to 
assert negligence, but we can get dragged in on IUD 
suits in which patients are suing the company. 

À member from the audience asked what do we do 
about missing IUDs. They must be found. IUDs that 
are missing must be found, and during a pregriancy 
termination, if the IUD is not retrieved, you must look 
for it. If you do not find an IUD in the uterus, then 
obtdin an x-ray film of the entire abdomen and pelvis. 
Do not depend on ultrasound. You will miss some IUDs 
when searching for them by ultrasound. Now, some- 
times someone will say, “Well, if you can do it by ul- 
trasourid, maybe you can tell whether it is in the wall 
or outside the uterus better than. with a flat plate.” 
There is nothing better than an anteroposterior and a 
lateral hysterosalpingogram to find out exactly where 
that IUD is, but most of the time it is not there at all. 
The patient has had an unnoticed expulsion. It must 
be determined that all missing IUDs are no longer in 
the patient's body. 

In terms of socioeconomic situation, I think I covered 
that. ; 
The nulliparous woman who has mulüple sexual 
partners and/or whose partner has multiple partners 
is not a candidate for an IUD. That is also true for 
multiparous women, but it is more important for the 
nulliparous patient who may have her still unused fer- 
tility interrupted because of an infection. I think that 
also answers Dr. Eichner's question. 
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The midforceps: Maternal and neonatal outcomes 


LeRoy J: Dierker, Jr., M.D.; Mortimer G. Rosen, M.D., Karen Thompson, 
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A "— review of midforceps deliveries occurring between 1976 and 1982 at a county teaching 
hospital is presented. Midforceps deliveries were performed in 0.8% of deliveries (176 of 21,414) during 
this period, a rate reflecting the general admonition against potentially traumatic injury to the infant. Under 
these. conditions, midforceps deliveries were associated with active and second-stage labor abnormalities, 
abnormal fetal heart rate patterns, maternal perineal lacerations, low 1-minute Apgar scores, and neonatal 
cephalohematomas more frequently than-were deliveries of the remainder of the patients. Epidural 
anesthesia was significantly associated with midforceps deliveries. Midforceps patients were matched to 
similar groups who were delivered by cesarean section or low forceps or who had spontaneous births. The 
findings do not document an increase in short-term neonatal morbidity in the midforceps group under the 


conditions described. (AM J OBSTET GYNECOL 1985;152:176-83.) 


Key words: Midforceps, neonatal morbidity, neonatal outcome, maternal morbidity 


During the gait 25 years, as maternal and neonatal 
mortality rates have declined, attention has been di- 
rected to improving infant morbidity. Procedures as- 
sociated. with risk of long-term infant morbidity such 
as internal podalic version, breech extraction, high for- 
ceps, and “difficult” midforceps deliveries have gen- 
erally been abandoned in favor of cesarean section with 
less- risk of fetal injury. These concerns about infant 


outcome have been largely responsible for the three-. 


fold rise in the cesarean section rate between 1970 and 
1978.: Yet, while podalic version, breech extraction, and 
use of high forceps are rare today, midforceps deliv- 
eries are still relatively common in some obstetric ser- 
vices. The rationale for their use is that the “difficult” 
_midforceps operations are avoided by the good judg- 
ment of the experienced clinician. The veracity of 
the above argument has been questioned recently by 
Cyr et al* and earlier by Chiswick and James? and 
Friedman. | 

The present study was undertaken to evaluate ma- 


ternal and infant outcomes in a population in which . 


midforceps deliveries were used infrequently. During 
this time period potentially difficult vaginal deliveries 
were managed with the use of oxytocin with sponta- 
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neous vaginal delivery, low forceps delivery, or cesarean 
section, or less commonly, with midforceps. Our hy- 
pothesis was that the conservative use of midforceps 
was not associated with increased neonatal morbidity 
and was associated with acceptable maternal morbidity. 


— Material and methods 


The study population consisted of infants delivered 
in the obstetric service at Cleveland Metropolitan Gen- 
eral Hospital from July 1, 1976, through 1982. Ante- 
partum, intrapartum, and neonatal data for all patients 
were collected and entered prospectively into a com- 
puter data base file during the pregnancy and neonatal 
period. A midforceps delivery was defined traditionally 
as one in which the fetal vertex was engaged in the 
pelvis and above the perineum. All rotations were clas- 
sified as midforceps deliveries. The hospital chart on 
each patient identified as being delivered by midforceps 
was reviewed to confirm that the procedure was a mid- 
forceps delivery, to document maternal morbidity, to 
confirm fetal heart rate findings, and to add data miss- 
ing from some files such as duration of epidural an- 
esthesia or the need for forceps rotation. Infants with 
major congenital anomalies and stillbirths were ex- 
cluded. | 

Labor graphs were plotted for each patient and en- 
tered into the computer data base at the time of each 
delivery. Labor abnormalities were identified as de- 
scribed by Friedman‘ with the use of cervical dilatation 
and station of the presenting part plotted against time. 
Maternal trauma was defined in terms of cervical and 
perineal lacerations and estimated blood loss exceeding 
500 ml at delivery. 

Additional intrapartum fetal risk factors were de- 
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Table I. Labor abnormalities in the midforceps delivery group and other patients 















All patients 


Midforceps patients ' 
(n — 21,238) 


(n = 176) 








Labor abnormalities 


Prolonged latent phase 3 "Qs 494 ; 2 NS 
Protraction, active 57 32 ; 5343 25 <0. 03 
Arrest, active 20 | 4] ‘1070 5 <0.0002 
Protraction of descent 43 24 . 769 4 <0.00001 
Arrest of descent 53- - 30 - 540 —— 3 «0.00001 
2 «0.00001 


Second stage 22.5 hr. 33 ^ ]8 335 





Table II. Characteristics of the study 
population | 





Midforceps 


patients 


Nulliparity © 141 80 9704 45 «0.00001 

Birth weight 74000 gm 8 5 1123 5 NS 

Large for gestational age 26 15 2432 11 NS 
(>90th percentile) 









p value 


Table III. Intrapartum factors in the 
midforceps delivery group and other patients 













Midforceps All 
patients patients 





Intrapartum factors p value 


“Oxytocin augmentation 68 — 39 3539 17 «0.00001 


Epidural anesthesia 89  Á 5] 34259 20 «0.00001 
Fetal heart rate abnor- 61 35. 1369 6 «0.00001 
malities l 


Scalp pH obtained 40 23 852 4 <0.00001 
Scalp pH <7.25 17 10 216 1 «0.00001 
fined as oxytocin augmentation of labor, the need for Meconium (thick) 28 | 16 2095 10 «0.008 


fetal monitoring, the presence of thick meconium- 
stained amniotic fluid, and fetal heart rate patterns sug- 
gesting fetal distress. The need for fetal micro—blood 
determination was evaluated, as was. evidence of ex- 
cessive birth weight. Neonatal charts were reviewed 
when indicated to confirm neonatal injuries such as 


neonatal seizures, central nervous system. bleeding, and 


seventh nerve or brachial nerve palsies. 

The study population of midforceps deliveries was 
then compared to the remainder of the population de- 
livered during the same period. The data for this con- 
trol population were also collected and entered into the 
data base at the time of delivery. The individual charts 
of the control patients were not reviewed. 

In order to determine the effects of the midforceps 
procedure when controlling for risk factors, the mid- 
forceps delivery group was then compared to similar 
groups matched by gestational age, birth weight, labor 
abnormality, and fetal heart rate abnormality and de- 
livered by low forceps, by cesarean section, or spon- 


taneously. The outcome measures between the groups | 


were compared using the X^ statistic. 


Results 


The incidence of midforceps deliveries was 0.896 
(176 of 21,414 deliveries). The incidence of primary 
cesarean section during this period was 9.396. Labor 
abnormalities are listed in Table I. Prolonged latent 
phase was not different in the two groups. Active-phase 
and second-stage abnormalities were much more com- 
mon in the midforceps group. 


Characteristics of the study populations are given in 
Table II. Nulliparity was much more frequent in the 
midforceps delivery group than in the general popu- 
lation. Infants of excessive size, defined as either being 
large for gestational age or weighing 74000 gm, were 
not A more common in the midforceps 


| group.. 


jua eum factors that may be related to fetal out- 
come are presented in Table III. The increased inci- 
dence in the use of oxytocin to augment labor was ex- 
pected in this risk group. Epidural analgesia was as- 
sociated with 51% of the midforceps delivery group, 
which was much higher than for the control population 
(20%). Fetal heart rate patterns suggestive of fetal dis- 
tress were observed in about one third of the midfor- 
ceps cases. Bradycardia was present in 14%, late de- 
celerations in 5%, and severe variable deceleration’ in 
16% of midforceps deliveries. Fetal. micro—blood sam- 
pling was performed in 23% of cases, with fetal pH 
<7.25 in 10% of the midforceps group. Umbilical cord 
pH values were not obtained. 

Maternal morbidity was expressed in terms of soft 
tissue injury and blood loss. These data are presented 
in Table IV. It is evident that third-degree perineal 
lacerations, many with rectal mucosal extension, oc- 
curred in nearly ‘half of the midforceps deliveries. 
Blood loss estimated to be 7500 ml'occurred in 22% 
of the midforceps delivery group. 

Short-term neonatal outcomes are presented in Table 
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Table IV. Maternal short-term morbidity in the midforceps delivery group and other patients 





Maternal morbidity 
Cervical laceration - 21 
JPhird-degree laceration - 80 


Estimated blood loss >500 ml 39 


Table V. Short-term neonatal morbidity in the 
midforceps delivery group and other patients 










Midforceps All 
patients patienis 


ESEA 


l-min Apgar score <7 57 32 3729 18 <0.00001 













Neonatal morbidity 


5-min Apgar score <7 7 4 769 4 NS 
Cephalohematoma 13 7 $18 1 «0.00001 
Seizures 2 i 210 ! NS 
Shoulder dystocia 4 2 222. d NS 
Brachial palsy 2 1 107 1 NS 
Seventh nerve palsy 2 1 109 1 NS 


V. Depressed 1-minute Apgar scores and cephalohe- 
matomas occurred more frequently in the midforceps 
delivery group. The rest of the indicators of short-term 
fetal morbidity were not increased. There were no skull 
fractures. | | 

Fetal distress was the immediate indication for deliv- 
ery in 65 midforceps cases (37%), and dystocia was the 
indication in 66 cases (38%). When the midforceps cases 
that were performed primarily for either dystocia or 
fetal distress were compared to matched cesarean sec- 
tion cases, the only significant difference in short-term 
outcome was the higher incidence of low 5-minute Ap- 
gar scores in the cesarean section group (Table VI). 
The distribution of cephalohematomas according to the 
indication for delivery-was not significantly different. 

The level of training of the most senior physician 
attending the delivery is listed in Table VII, along with 
the distribution of cephalohematomas. The presence 
of forceps rotation, nearly all cases of which were from 
at least the occiput transverse position, is indicated in 
Table VIII, along with the distribution of cephalohe- 
matomas. n 

The midforceps delivery group was then compared 
to the matched groups delivered by low forceps, by 
cesarean section, or with spontaneous birth (Table IX). 
There were no significant differences in third-degree 
perineal lacerations between midforceps deliveries and 
matched low forceps deliveries. Low 1-minute Apgar 
scores were more frequent in the midforceps group 
(P< 0.05). Shoulder dystocia, seventh nerve palsies, 
- brachial paralysis, neonatal seizures, and central ner- 


Ail patients 






786 4 «0.00001 
1510 7 «0.00001 
1993 9 «0.00001 


vous system hemorrhage were not significantly differ- 
ent in the groups indicated. 


Comment 


Many of our more recent fetal surveillance tech- 
niques such as antepartum and intrapartum fetal mon- 
itoring, fetal micro—blood analysis, and the liberal use 
of cesarean section for dystocia are all directed toward 
minimizing the risk of either hypoxic or traumatic fetal 
injury. The result of much of this concern has been a 
dramatic increase in the cesarean section rate, the major 
increases resulting from dystocia, breech presentation, 
and repeat cesarean section.’ 

Recently Cyr et al.* reported both a fourfold increase 
in the cesarean section rate (5% to 19%) and a threefold 
rise in midforceps deliveries (5% to 15%) over an 18- 
year period. These changes in delivery technique oc- 
curred during both the development of electronic fetal 
monitoring and the emergence of epidural anesthesia 
as a technique commonly used during labor. It was the 


authors’ impression that the frequent use of midforceps 


was associated with a significant increase in traumatic 
birth injuries to the infant which were unrelated to the 
skill of the operator. 

This study provides insight into the maternal and 
infant outcomes of an obstetric service in which difficult 
midforceps deliveries were not encouraged, as exem- 
plified by the 0.8% midforceps delivery rate. It is pos- 
sible that some deliveries classified as low forceps de- 
liveries may have in fact been midforceps deliveries, 
thus the actual midforceps rate could be somewhat 
higher. Review of 100 low forceps cases showed 5% 
were misclassified and were apparently midforceps. 
The low forceps rate at our institution during the same 
years was 7.1%, and the primary cesarean section rate 
was 9.3%. 

From our data it is clear that midforceps deliveries 
were more commonly associated with active-phase and 
second-stage dystocia and were associated with a higher 
risk of cervical and third-degree perineal lacerations 
and excessive maternal bleeding at delivery than the 
general population. Fetal heart rate patterns suggesting 
fetal distress were often associated with midforceps de- 
liveries. Only 10% of the midforceps group was found 
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Table VI. Comparison of midforceps delivery cases s performed primarily for cule dystocia or fetal 


distress with matched césarean section patients 





Fetal distress 
(n — 65) 


Lx em EN E 


l-min Apgar score <7 23 35 
5-min Apgar score «7 - 3 : 
Cephalohematoma |. 4 6 
Shoulder dystocia l 2 
Brachial plexus injury 0 

Seventh nerve palsy 0 


M idforceps delivery ‘patients 


` Cesarean section patients 


Dystocia Fetal distress Dystocia 
(n = 66) pam = 65) (n = 66) 


* 


[5 


18 = 49 17 26 

Dna 12 18* l 2 

9 2 3 5 
5 0 0 
B. 0 0 
0 0 





*p < 0.02. 


Table VII. Distribution of midforceps deliveries ^ ' 
and associated hematomas with level of : 
physician training 









Midforceps Cephalohematoma 






Physician delivery ' 
level 
First. year l l 8 
Second year 27 2 15 
Third year 20 © 4 31 
Fourth year 23 5 38 
Faculty  . 26 ] 8 


to be preacidotic or acidotic before delivery. It may be 


more prudent to evaluate second-stage heart rate de- 


celerations more objectively by means of scalp pH as a 


: more reliable indicator of fetal distress than. to resort 


to midforceps delivery because of worrisome heart rate 
patterns. 


The increased incidence of maternal perineal: and 


cervical lacerations with midforceps delivery must be 
balanced against potentially more serious sequelae as- 
sociated with cesarean birth. There was no significant 
difference in third-degree perineal lacerations between 
midforceps and the matched low forceps group in this 
study. 

The increase in cephalohematomas and depressed 1- 
minute Apgar scores in the midforceps delivery group 
compared to the entire population is of concern and 


‘indicates risk associated with. the midforceps group. 


There was no significant difference in cephalohema- 
tomas, however, between the midforceps groups and 
the matched low forceps group. This discrepancy may. 
be related to the different sample sizes in the two anal- 
yses. No significant differences weré noted in other 
short-term measures of neonatal morbidity except for 
the 1-minute Apgar score, which was lower in the mid- 


forceps group. The matched groups therefore appear, 


to represent groups at some risk for some abnormal 


Table VIII. Association of midforceps rotations 
with cephalohematomas 









Midforceps 


rotation Cephalohematoma 





Ness o 68. 39 5 38 


No’ — 104 59 > 8 62 
Not recorded 4 2 


onteni outcome, which appears to be unrelated to 
the method of delivery. 

There was no evidence of greater neonatal morbidity 
in the midforceps groups when the immediate indi- 
cations for the midforceps deliveries were divided into 
fetal distress and dystocia and compared to matched 
cesarean section patients. The only significant differ- 
ence was a higher incidence of low 5-minute Apgar 
scores in the fetal distress group delivered by cesarean 
section. Other outcome measures, while not signifi- 
cantly more frequent in the midforceps groups, may 
be significant in a larger series. . 

The association of epidural anesthesia with midfor- 
ceps delivery has been noted previously and is again 
confirmed here. Epidural analgesia may be associated 
with a temporary slowing of labor during either active 
or second stage and with delay in descent and rotation.’ 
Heart rate decelerations may also follow the adminis- 
tration of an epidural dose. These changes tend to be 
transient and are not usually associated with the de- 
velopment of fetal acidosis. Eliminating epidural an- 
esthesia may result in fewer midforceps deliveries, but 


. this was not a randomized study and selection bias may 
. have been present. Conclusions regarding epidural an- 


esthesia would therefore be speculative. When the mid- 


forceps delivery group was matched for weight, ges- 


tational age, dystocia, and heart rate abnormalities and 
compared to low forceps delivery and cesarean section 
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Table IX. Comparison of midforceps delivery group with other matched groups 






Midforceps 
delivery 
(76) 


Third degree perineal laceration 45 ' 
I-min Apgar score «7 32 
Shoulder dystocia 2 
Cephalohematoma 7 
Seventh nerve palsy l 
Seizures 1 

*p < 0.00001. 

tp < 0.05. 


* 


cases, most differences were not significant, indicating 
some risk associated with the condition leading to mid- 
forceps delivery rather than solely being related to the 
delivery technique. 

This study does not imply that midforceps delivery 
is free of risk but merely that in our experience the 
judicious use of midforceps has not been associated 
with increased short-term risk. Liberalization of the in- 
dications for midforceps delivery may be associated 
with increased morbidity. We do not advocate liberal 
use of midforceps, which has been shown by others? to 
be associated with increased risk of fetal injury. 

The most important question regarding long-term 
infant outcome remains unanswered by this study. A 
long-term follow-up study of these matched groups is 
in preparation. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 


Dr. B. D. Reeves, El Paso, Texas. My reasons for 
wanting to discuss this paper were twofold. First, its 
subject is a timely one. Second, the staff of its site of 
origin and Dr. Rosen in particular have made consid- 
erable previous contributions to our specialty. 

In a recent publication Howard C. Taylor, Jr., re- 
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viewed "Changes in Academic Obstetrics in the Last 
Twenty-five years." The review was formally discussed 
by Louis M. Hellman. Both of these men have made 
even more considerable contributions. Dr. Hellman 
comments, ". .. let me violate the historical boundary 
set us and glance at the past as the base for what has 
been a fundamental change from an exquisite and of- 
ten dangerous mechanical art to a greatly simplified 
approach to childbirth, namely: if you see or suspect 
trouble coming, deliver by cesarean section .... Gone 
are the complicated forceps delivery, the difficult 
breech extractions, the two-, four-, and five-day la- 
bors...."! | 

The questions in the minds of these authors partic- 
ularly relating to midforceps deliveries are Are they 
gone?, To what extent?, and Why? The authors assert : 
in their introduction that midforceps are "still relatively 
common," but state in their hypothesis, however, that 
the "conservative" use of them “was not associated with 
increased neonatal morbidity and was associated with 
acceptable maternal morbidity." They go on to say, "lib- 
eral use of midforceps . . . has been shown by others to 
be associated with increased risk of fetal injury". 

My interpretation of this paper is that the authors' 
analyses of their data, their references' data, and the 
logical, rhetorical, and statistical support for their hy- 
pothesis have not been accomplished to the degree that 
they—and I—would like to see. The reasons for this 
reservation are outlined extensively in a recent article 
by Bailar et al? 

Time does not permit a review of that article—which 
I recommend to all of you, since it applies so well to 
clinical obstetric research, which rarely permits pure 


internal, randomized, and parallel or cross-over control 


studies. My central concern in this paper is the control 
group. i 

The question is not whether “conservative” or “lib- 
eral” use of midforceps carries with it a more ominous 
prognostication for fetal outcome. Rather, the question 
is whether midforceps however used are inherently 
more dangerous than the alternate means of delivery, 
which is cesarean section. In this study cesarean section 
becomes the primary external control factor for as- 
sessing fetal outcome of midforceps debvery. There- 
fore, incidentally, comparing maternal morbidity as was 
done here becomes moot. Their other results could be 
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made more clear if compared with cesarean section 
deliveries, which then would make their x’ analyses and 
probability factors more meaningful. 

For example, their Table VI, which assesses indica- 
tons for midforceps deliveries compared to cesarean 
sections and for dystocia or fetal distress, would be 
more meaningful if it were posed as a comparison to 
"all patients." Normal spontaneous vaginal deliveries 
and, for the most part, low forceps deliveries are not 
comparable to midforceps in either indication or out- 
come. Also, comparing "elective" use of midforceps in 
this vein means nothing. Tables I, III, and V (labor 
abnormalities, intrapartum-associated risk factors, and 
neonatal morbidity) would take on far more meaning 


and therefore guidance in our decision analysis if an- 


alyzed in comparison to cesarean sections done for dys- 
tocia or fetal distress. Tables I and II deal with factors 
that are a priori to the deliveries by midforceps or ce- 
sarean section and in themselves may significantly re- 
late to fetal outcome. Table V, concerning neonatal 
morbidity, can only take on significant meaning if com- 
pared with cesarean section as the alternate delivery 
method. Table IX, because of its comparison with ce- 
sarean section deliveries, is the most useful and sup- 
portive of their hypothesis, but in light of incompletely 
related external controls a good part of it contains com- 
parisons that are less useful. 

I would urge the authors to review their data and 
analyses. I would encourage them to look at the article 
by Bailar et al., not only for its value in reviewing this 
paper, but also for its potential for a prospective 
study—one that might aid in placing midforceps deliv- 
ery in current perspective as to its optimal use, its risks 
and benefits, and, particularly, the circumstances in 
which it is indicated. 
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Dr. DoucGLaAs W. Lause, lowa City, Iowa. One hun- 
dred seventy-six midforceps operations occurred at a 
time when there was a marked increase in the national 
trend toward cesarean section, a trend also observed in 
this study population. 

There are published reports claiming that midfor- 
ceps delivery is associated with a poorer maternal and 
infant outcome.'? Others suggest that the maternal and 
infant outcome for babies delivered by cesarean section, 
the logical alternative to midforceps delivery, is worse 
than that for the midforceps delivery.’ 

All studies have limiting factors in common including 
lack of prospective long-term follow-up of the children 
and lack of control for confounding variables such as 
labor abnormalities, intrapartum fetal acidosis, and 
conduction anesthetic use. The literature also contains 
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conflicting interpretation of data from collaborative 
studies detived from the care of patients a generation 
ago.*? It may well be that the dangers reportedly at- 
tributed to the procedure of midforceps delivery may 
in fact be the result of the conditions requiring its le- 
gitimate cause. 

I have a specific question regarding the frequency of 
midforceps use and the level of training of the operator. 
The incidence of this operation was 0.8% in the period 
studied, with 74% (Table VIT) of these procedures done 
by residents and 2696 by more senior operators. Did 
the authors analyze infant and maternal outcomes 
when subdividing their results into groups based on 
level of training? 

The authors are consistent with others in presenting 
data describing confounding variables associated with 
midforceps operation, in particular, the labor abnor- 
malities preceding the operation itself (Table I). Most 
active-phase and second-stage dystocias were reported 
as significantly more frequent in the midforceps deliv- 
ery group. In view ofthe high association of midforceps 
delivery and dystocia to a similar subset of patients 
delivered spontaneously or by cesarean section with 
similar percentages of dystocia? A more strict compar- 
ison of this nature might help to answer whether it is 
the operation itself or the conditions leading to the 
operation which are the problem. Intrapartum fetal 
asphyxia similarly could be analyzed and compared 
with neonatal outcome. Did the authors perform stud- 
ies of umbilical cord blood gases and pH in an effort 
to assess the true metabolic condition of the newborn 
infant? 

The study describes a relatively small number of im- 
mediate neonatal complications with potentially serious 
sequelae including seizures, shoulder dystocia, brachial 
palsy injury, and seventh nerve palsy and showed no 
significant difference in these outcomes. The only sig- 
nificant difference in the study group of newborn in- 
fants involved problems that are less serious such as 
the low 1-minute Apgar score and cephalohematoma. 
It is interesting to note (Table VI) that there is no dif- 
ference in the incidence of cephalohematoma in infants 
of the control group when dystocia was taken into con- 
sideration. 

The investigators found that the use of epidural an- 
esthesia was significantly different in the patients stud- 
ied (51% in the midforceps group and 20% in the con- 
trol group). This issue needs further attention in future 
research efforts of this subject. It is possible that this 
labor anesthetic is directly associated with, if not re- 
sponsible for, a significant part of the rise in cesarean 
section and forceps delivery. It is unlikely that the prac- 
ücing obstetric community can expect a low cesarean 
section rate, a low forceps rate, and a high epidural 
rate. Either we adopt a philosophy similar to that of 
our British co-workers where epidural rates are in the 
2% to 396 range and the primary cesarean section rate 
is in the 5% to 6% range, or we accept a 40% epidural 
rate and a 30% cesarean section rate. A reasonable 
middle ground might be achieved if obstetricians are 
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trained to become expert in the indications and use of 
midforceps. Did the authors separate the epidural pa- 
tients into those who had epidural anesthesia instituted 
during uncomplicated labor from those who had it 
placed with dystocia in preparation for oxytocin? 

My last question is perhaps speculative in nature. Do 
the authors have any data regarding the number of 
malpractice allegations brought against the obstetri- 
cians of the midforceps group? This is asked because 
of the prevailing unfavorable medical legal undertow 
that often clouds medical judgement. As is well known, 
malpractice precedent has been set for liability imposed 
on a physician for injury to the mother or infant re- 
sulting from the unnecessary or negligent use of for- 
ceps during delivery? 

In closing, I am appreciative of the opportunity to 
discuss the findings of this study. I think that it 1s im- 
portant to continue research on this topic, and I do not 
- yet believe that carefully selected midforceps opera- 

‘tions should be relegated to the pages of obstetric 
` -history. 
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Dr. ROBERT J. SOKOL, Detroit, Michigan. I would 
like to respectfully disagree strongly with what the first 
discussant, Dr. Reeves, said about the study design. 

Although I have not had an opportunity to see this 
manuscript, it is clear that this study uses very standard 
epidemiologic study techniques. Doing a prospective 
randomized clinical trial on midforceps deliveries 
would probably be absolutely impossible in the 1980s. 
It was probably impossible at any time. That does not 
mean that, with appropriate epidemiologic study tech- 
niques and statistical management of the data, you can- 
not draw reasonable conclusions. 

The first part of the study appears to me to have 
been performed by means of what is called an historical 
prospective cohort study technique. With use of this 


design, a group of “at-risk” patients is compared with | 


everybody else in a sample. This allows a direct cal- 
culation of relative risk, a considerable advantage. Al- 
though a cohort design is not very efficient statistically, 
it has the additional advantage that it really shows very 
clearly how patients with a particular risk, in this case 
midforceps delivery, compare with everybody else. 
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A matched design, also used in the current study, is 
statistically more efficient than the cohort approach? 
and can provide a somewhat more detailed, precise look 
at the data by controlling for confounding by the 
matching factor(s) Both of these study designs are 
widely used and well accepted. Certainly, it is unfair to 
suggest that the design of the current study is inade- 
quate and that you cannot infer anything from it. 

In studying something as rare as midforceps deliv- 
eries, some clinically important differences between 
groups could be missed because of limited sample size. 
In this study the 176 midforceps deliveries constitute 
a relatively large sample, providing reasonable power. 
Clinically important effects of midforceps delivery 
would probably not be missed, although adverse con- 
sequences of midforceps delivery for individual infants 
are not ruled out. | 

I believe that this is a very important study. Clearly, 
midforceps should not be used frequently or exces- 
sively, but even in 1984 their use is certainly not ab-. 
solutely contraindicated. It seems to me that this is a 
very important inference from the standpoint of med- 
icolegal considerations. 
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DR. HERMAN D. WEBSTER, JR., New Orleans, Loui- 
siana. I have not been involved in a resident training 
program for the last 5 to 6 years. My concern is that 
of residents coming out of training programs now who 
have never seen a forceps rotation, much less done one. 
They are taught to deliver the patient of her infant 
posteriorly or to do a cesarean section. There is a dif; 
ference in a difficult midforceps and an easy midfor- 
ceps delivery, and I think there is still a place for it and 
that it should not be eliminated completely as is being 
done now. | 

Dr. KENNETH L. NOLLER, Rochester, Minnesota. I 
have one question about the study design. 

In my mind the matched part of the study is the 
more important, and I noticed that you matched ac- 
cording to labor pattern. This completely eliminates 
any chance of your doing a multivariate analysis to 
determine whether or not these problems were asso- 
ciated with the labor or with the midforceps delivery. 

I am curious why you chose that approach. 

Dr. SAM P. PATTERSON, Memphis, Tennessee. Dr. 
Laube's suggestion that all residents be well trained in 
midforceps delivery is unrealistic in 1984. If we have, 
as he has suggested, a <1% incidence of midforceps 
delivery with the large training programs such as the 
one in Memphis with 36 residents and 5000 or 6000 
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deliveries, then there are four or five per resident in 
his training program. So I do not think we can really 
make our residents proficient i in midforceps delivery. 

My big problem, as itis for you who are still delivering 
babies, is having a deep transverse arrest with an epi- 
dural anesthetic in a nulliparous patient who has been 
in the second stage for 2 or 3 hours. I wonder if this 
is really the best course for these patients? With deep 
transverse arrest, the medicolegal atmospliere that we 
are in, deep transverse arrest, even though we are pro- 
ficient at delivery of these patients, must be relegated 
to the past. Midforceps delivery is not in the best in- 
terest of us or these patients. Deep transverse arrest is 
now best managed by abdominal delivery. 

Dr. DIERKER (Closing). I would like to thank Dr. 
Reeves for his comments. I would like to thank Dr. 
Sokol even more for his: I am glad he came this morn- 
ing. I do want to thank Dr. Reeves for sending me a 
copy of the article which he quoted today. 

Regarding the need for internal controls, 1 agree 
completely, and I think that the best and most scientific 
way to really look at the outcome measures for mid- 
forceps delivery is to do a prospective randomized 
study. I also agree that this is probably not possible in 
my lifetime because randomizing treatment to patients 
who present in labor with a breech presentation is a lot 
different than trying to randomize treatment to pa- 
tients in the second stage who have been pushing for 
a couple of hours or when there is a fetal heart rate 
of 60. 

I think a lot of emotion goes into the decision se- 
quence, and I think doing a randomized prospective 
study under those circumstances is probably not 
possible. 

Regarding the need for eal controls, I reviewed 
the paper that Dr. Reeves quoted. It is a good paper 
and should be reviewed by all of us. It lists five questions 
whose answers provide preliminary indication of the 
strength of the evidence provided by an externally con- 
trolled clinical study. 

These five questions, for which we felt that we scored 
relatively well, are as follows: (1) Does it appear that 
the intervention was applied with the primary intent of 
affecting the outcomes reported such as cure, survival, 
or the incidence of complications? (2) Is it clear that 
the authors' intent to analyze and report their findings 
preceded the generation of the data, though the data 
may have been gathéred for a different primary pur- 
pose? (3) Have the authors shown that they had a plau- 
sible rationale for their interpretation of the data before 
the data were inspected or the analyses undertaken? 
(4) Would the results have been interesting, and pub- 
lishable, if they had been different from those ob- 
tained? In other words, would negative findings have 
a chance of being reported? (5) Do the authors present 
reasonable grounds for analyzing their results? 
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We scored our results on a basis of 1 to 5 and felt 
that we had scored about 3.5. That was a subjective 
rating, however. 

Regarding Dr. Laube’s comments, we did analyze in- 
fant outcomes with the level of training of the clinician, 
primarily the cephalohematoma and the low 1-minute 
Apgar score. These were increased in the first year 
resident level and were decreased at the faculty level. 

: The second question, did we compare the group with 
midforceps delivery for dystocia to a similar subset de- 
livered by cesarean section? We matched groups for 
dystocia, heart rate abnormality, weight, and gestational 
age and will compare long-term morbidity in a subse- 
quent study. 

. Did we compare umbilical bleed gases and pH with 
a scalp pH? No, we did not. We are doing this. 

Was there any oyerlap in the small number of babies 
who had abnormalities such as shoulder dystocia, 
brachial palsy, and seizures? In other words, did a few 
babies have multiple abnormalities? 

There was no overlap in the midforceps group with 
the number of specific outcome abnormalities. There 
was overlap between shoulder dystocia and brachial 
palsy i in one of the low forceps patients. 

Concerning epidural anesthesia, did I determine 
whether it was given before or after a labor abnor- 
mality? No, I did not. Epidural anesthesia was given 
during the active pliase of labor and rarely initiated 
late in the second stage of labor. 

Regarding the last question, there are no malpractice 
allegations against the midforceps deliveries. 

‘Regarding Dr. Noller's question about the matched 
group, we chose the matched comparison of midfor- 
ceps deliveries, matching for labor abnormality, heart 
rate abnormality, weight, gestational age, sex, and race 
so that we would eliminate as many of the confounding 
variables as possible. We did this after consultation with 
the statistician who felt that this would be the strongest 
way to look at the data we have. Regarding Dr. Patter- 
son's comments about residency training, I agree. We 
have not gotten the final answer on long-term neuro- 
logical outcome. If we find: that midforceps seems to 
be a reasonable tool in our armamentarium, we still do 
not plan on increasing our midforceps use. We do not 
plan to perform midforceps deliveries merely for res- 
idency training. Residents are welcome to scrub with 
us and we scrub with them on difficult procedures 
whether it is for cesarean section, hysterectomy, or mid- 
forceps delivery: We do not do procedures strictly for 
resident training but for clinical indications i in the best 
interest of the patient. | 

I would like to thank the reviewers for their com- 
ments and the audience for their interest. 
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IV. Neurological findings and future outcome 
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James A. Lewis, M.D., and Garland D. Anderson, M.D. 


Memphis, Tennessee 


Sixty-five patients with eclampsia were longitudinally evaluated regarding neurological abnormalities and 
maternal outcome (6 to 42 months) after eclampsia. Electroencephalograms were obtained on all patients 
during the subsequent 6 months. Computerized axial tomographic scans (n = 20) and cerebral 
arteriograms (n = 3) were obtained on patients with neurological deficits and/or those with an atypical 
clinical course. The electroencephalogram was abnormal in 49 patients (75%) at initial assessment but 
gradually returned to normal in all observed patients within 6 months. Cerebral arteriograms and 
computerized axial tomographic scans were normal in each patient studied. None of the patients had 
neurological deficits or subsequent convulsions on follow-up examination. Thirty-eight patients had one or 
more subsequent pregnancies without recurrent eclampsia, but 14 (3796) had pregnancy-induced 
hypertension. The findings suggest that neurological events of eclampsia are acute and transient and that 
long-term neurological deficit is rare in the properly managed patient. Computerized axial tomography and 
electroencephalography are rarely indicated in the management of such patients. (AM J OBSTET GYNECOL 


1985;152:184-92.) 


Key words: Eclampsia, EEG, CAT scan, neurological findings 


Eclampsia is defined as the occurrence of convulsions 
and/or coma in patients with signs and symptoms of 
preeclampsia. The cause of the convulsions or coma is 
unknown. Some of the factors suggested in the etiology 
are cerebral vasospasm or hemorrhage, cerebral isch- 
emia, cerebral edema, or hypertensive encephalopa- 
thy.' In addition, cerebral abnormality in the form of 
edema and/or hemorrhage is a common autopsy find- 
ing in patients with eclampsia.’ Despite the importance 
of cerebral findings in eclampsia, the modern obstetric 
literature is virtually void of any information regarding 
the electroencephalographic (EEG) or computerized 
axial tomographic (CAT) study of such patients. As a 
result, the available information is “dated” by its out- 
moded equipment and less sophisticated technique and 
interpretation. . 

There are sporadic case reports? describing CAT 
scan findings in patients with eclampsia. In addition, 
there are a few reports’ describing EEG findings in 
the prodrome or acute phase of eclampsia. Of the in- 
formation available, there are minimal prospective data 
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describing the neurological findings in patients with 
eclampsia and the remote fate of abnormal EEG find- 
ings in such patients. '? A report by Sexton” suggested 
a correlation between eclampsia and future develop- 
ment of epilepsy. 

The aim of this prospective investigation is several- 
fold: (1) to report the short-term neurological and EEG 
findings in patients with eclampsia, (2) to correlate these 
EEG findings with maternal mean arterial blood pres- 
sure, (3) to report the remote fate of abnormal EEG 
findings in such patients, (4) to report the CAT scan 
findings in a select group of patients with complicated 
eclampsia, and (5) to report the follow-up neurological 
outcome in patients with eclampsia. 


Material and methods 


Sixty-five patients with eclampsia were studied re- 
garding neurological and EEG findings (n = 65), CAT 
scan findings (n = 20), and neurological outcome after 
eclampsia. The management of these patients was not 
altered by the study. Initial EEG recordings were ob- 
tained during the first 48 hours of hospitalization and 
were then obtained serially during the subsequent 6 
months. The initial electroencephalogram was re- 
corded ante partum in 30 patients and post partum in 
the remaining patients. At the time of the initial EEG 
recording, the patients were receiving intravenous 
magnesium sulfate according to a protocol that in- 
cluded a loading dose of 4 gm of magnesium sulfate 
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gm in 250 ml of 596 dextrose in lactated Ringer's so- 
lution infused intravenously, followed by a mainte- 
nance dose of 2 to 3 gm/hr. Some patients were also 
receiving continuous intravenous hydralazine to main- 
tain the diastolic blood pressure between 90 and 110 
mm Hg. The EEG technique included the use of a 21- 
lead monopolar recording with the ipsilateral ear or 
the average reference as a reference point. The poten- 


tials were recorded with either a 16- or 20-channel EEG ~ 


recorder. The records were then analyzed for fre- 
quency, amplitude, waveform, and presence of spike 
activity. In patients with abnormal EEG findings, the 
electroencephalogram was recorded again in 1 week 
(n = 46) and, if persistent, in 6 weeks (n = 80) and 
again in 3 to 6 months (n = 6). 

Patients with an abnormal neurological examination 
and/or focal or lateralizing findings on electroenceph- 
alogram and patients in whom the clinical course was 
considered atypical were evaluated with CAT scans 
(n = 20) and/or cerebral arteriography (n = 3). The 
CAT scan was obtained with and without contrast ma- 
terial to rule out cerebral hemorrhage and/or cerebral 
edema. Cerebral arteriography was obtained to rule out 
cerebral venous thrombosis or cerebral vascular mal- 
formations. The mean arterial blood pressure was cal- 
culated for each patent at the time of EEG recording 
and results were then correlated with EEG findings. 

Eclampsia was considered atypical or complicated if 
the patient continued to have convulsions while receiv- 
ing adequate doses of magnesium sulfate, if the onset 
was late post partum, or if there was associated neu- 
rological deficit. Such patients had extensive neurolog- 
ical evaluation to rule out other causes of convulsions. 

Maternal outcome and follow-up. Early follow-up 
(first 6 weeks) was done at our obstetric clinics, while 
later follow-up data were obtained from our clinics, 
local physicians, and local health departments. All pa- 
tients with an initially abnormal EEG and/or abnormal 
neurological finding had their follow-up evaluation at 
our clinics. Maternal evaluation included an interval 
history with special emphasis on history of convulsions 
and/or neurological deficit, use of anticonvulsive and/ 
or antihypertensive medications, and future pregnancy 
outcome. In addition, all data pertaining to blood pres- 
sure measurements during subsequent physical ex- 
aminations and/or pregnancy were obtained. 


Results 


The mean age + 1 SD of patients studied was 
18.2 *- 4.0 years (range 13 to 32 years), and 56 patients 
(8696) were less than 25 years of age. Fifty-six patients 
(8696) were nulliparous and nine (1496) were para 1 or 
more. Fifty patients (77%) were black, 14 (21.5%) were 
white, and one was Haitian. Eclampsia developed be- 
fore delivery in 51 patients (78.5%) and postpartum in 
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Table I. Neurological findings in patients with 
eclampsia (n — 65) 


Neurological finding % 
Transient neurological deficit 3 5 
Transient cortical blindness 3 5 
Normal CAT scan findings 20/20 100 
Normal cerebral arterio- 3/3 100 

grams 
Deep comatose state* l 1.5 
Abnormal EEG findings 49 75 


*Maternal death at 8 weeks post partum. 


Table II. Type of abnormal EEG activity in 
patients with eclampsia (n = 49) 


EEG activity. 96 
Excessive diffuse slow activity 33 67 
Focal slow activity 16 33 
Paroxysmal spike activity* 5 > 10 
Flat (silent) recordingt I 


*Intermixed with either diffuse or focal activity. 
+Maternal death at 8 weeks post partum. 


14 patients (21. 5%). Six patients had previous history 
of chronic hypertension and/or renal disease (two of 
whom had sickle cell disease), one patient had Class A 
diabetes, and one patient had tricuspid atresia. This 
last patient had undergone surgical correction of the 
cardiac malformation duririg childhood. 

Table I summarizes the initial neurological findings 
in all patients studied. There was no evidence of either 
cerebral edema or cerebral hemorrhage in any of the 
CAT scans obtained in the 20 patients with complicated 
or atypical eclampsia (three patients had transient neu- 
rological deficit, three patients had transient cortical 
blindness, and one patient was neurologically unre- 
sponsive). Cerebral arteriograms were normal in all 
three patients with transient neurological deficit. None 
of the patients had neurological deficits at time of dis- 
charge from the-hospital. The one patient in deep coma 
eventually died at 8 weeks post partum. Consent for 
autopsy examination was denied by the family. 

Forty-nine patients (75%) with eclampsia had abnor- 
mal EEG findings. All these patients had adequate se- 
rum magnesium levels (4.5 to 11 mg/dl) at the time of 
EEG examination. Table II describes the type of EEG 
abnormality recorded in such patients. Observed ab- 
normalities were both diffuse and focal. The one pa- 
tient with a flat (silent) EEG recording was the patient 
in deep coma mentioned previously. At the time of 
initial EEG recordings the average mean arterial blood 
pressure in patients with abnormal EEG findings was 
116 + 8.4 mm Hg versus an average mean arterial 
blood pressure of 114 + 9.3 mm Hg in the group with 
normal EEG findings. This difference is not statistically 
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Table III. Serial EEG findings 







Abnormal 





Time of EEG 
recording 
Initial (n = 65) 16 25 49 75 
I wk (n = 46) 15 33 34 67 
6 wk (n = 30) 23 77 d 23 
3-6 mo (n = 6) 6 100 0 


significant. The average mean arterial blood pressure 
during the second trimester was calculated in 52 pa- 
tients. There was no significant difference between pa- 
tients with abnormal EEG findings and those with nor- 
mal EEG findings regarding the percentage of rise in 
mean arterial blood pressure from the second trimester 
to the blood pressure level at time of EEG recording. 

Maternal outcome and follow-up. Table III sum- 
marizes the serial EEG findings in all patients. It is 
interesting to note that EEG abnormalities persisted for 
as long as 6 weeks post partum in seven patients. These 
abnormalities returned to normal in all six patients 
studied at 3 to 6 months. The other patient died at 8 
weeks post partum with a flat EEG recording. In pa- 
tients with persistent EEG abnormalities, the return to 
a normal pattern was a gradual phenomenon. In ad- 
dition, the abnormal EEG findings persisted in spite of 
the fact that maternal blood pressure had returned to 
the normotensive range. i 

One patient died at 8 weeks post partum after ad- 
mission in a moribund state. This patient had ante- 
partum eclampsia and sustained multiple convulsions 
during transfer to the perinatal center. After stabili- 
zation and control of convulsions with magnesium sul- 
fate, she was delivered by cesarean section for fetal 
distress. Immediately after operation she was comatose 
and had disseminated intravascular coagulopathy. Her 
postpartum course was complicated by sepsis, contin- 
ued seizures, and pulmonary insufficiency. On the sec- 
ond postoperative day an EEG recording demonstrated 
absent cortical activity. A CAT scan failed to demon- 
strate abnormal findings. Cerebral arteriograms. were 
not obtained because of the patient's unstable condi- 
tion. She never regained consciousness and died. Per- 
mission for autopsy examination was denied by the 
family. | 

One additional patient died at 9 weeks post partum 
after admission to a local hospital with bronchitis, 
congestive heart failure, and deep vein thrombosis. The 
patient died 1 week after hospitalization and autopsy 
findings revealed multiple pulmonary emboli. This pa- 
tient had tricuspid atresia with secondary pulmonary 
hypertension. She developed intrapartum eclampsia 
while receiving intravenous magnesium sulfate. She 
had a spontaneous vaginal delivery at 34 weeks of ges- 
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tation. The initial EEG recording was abnormal but 
returned to normal within 1 week, and she was nor- 
motensive at the time of discharge from our hospital 
10 days post partum. Her post partum checkups 2 
weeks after discharge and 6 weeks post partum were 
uneventful. 

None of the remaining 63 patients required anticon- 
vulsive medications at the time of discharge from the 
hospital; however, 11 patients required antihyperten- 
sive medications for control of hypertension. Four of 
the 11 patients were normotensive 2 weeks later; the 
remaining seven patients were still hypertensive at 6 
weeks post partum. Six of these seven patients were 
receiving medications for chronic hypertension before 
pregnancy; the remaining patient was TOEREC for eval- 
uation of hypertension. 

Fifty-one of 63 surviving patients had follow-up data 
available at 6 to 42 months after eclampsia. The other 
patients were lost to follow-up. None of the patients 
studied had any evidence of neurological deficit or sub- 
sequent convulsions during this time period. Seven pa- 
tients (same patients mentioned previously) were still 
receiving antihypertensive medications for. treatment 
of chronic hypertension. None of the remaining pa- 
tients had evidence of hypertension after their preg- 
nancies. 

Thirty-eight patients had one or more subsequent 
pregnancies without recurrent eclampsia. Twenty-four 
of the 38 patients (6396) were normotensive during the 
first pregnancy after eclampsia, while the other 14 
(3796) had pregnancy-induced hypertension (seven had. 
mild hypertension and seven severe) Three of the 
seven patients who subsequently had severe preeclamp- 
sia had chronic hypertension. All three patients had 
either stillbirths or neonatal deaths during eclampsia 
as well as in the subsequent pregnancy. All three pa- 
tients were more than 25 years old and all three un- 
derwent tubal ligation on request. Two additional pa- 
tients with chronic hypertension underwent voluntary’ 
tubal ligation after eclampsia and poor perinatal out- 
come. The other patients with previous history of 
chronic hypertension had good perinatal outcome dur- 
ing eclampsia and are pregnant at the present time. 


Comment 


The electroencephalogram indirectly measures elec- 
trical activity of the brain, recording impulses received 
transcutaneously by electrodes applied on the scalp.. 
Many cortical phenomena that do not simultaneously 
activate large areas of cortex fail to become evident at 


: the scalp and hence will not be recorded on an elec- 


troencephalogram. During the-past 20 years the En- 
glish language obstetric literature is virtually void of 
any new information regarding the EEG findings in 
eclampsia. Rosenbaum and Maltby* reported that 13 of 
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20 patients with eclampsia and two of 20 patients with 
preeclampsia had abnormal EEG findings obtained 1 
week to 5 years after the pregnancy episode. In addi- 
tion, they found a sixfold increased likelihood of a fam- 
ily history of convulsive disorder in patients with 
eclampsia versus those with preeclampsia. They con- 
cluded that patients with eclampsia had a constitutional 
predisposition to convulsions and suggested that a fam- 
ily history of convulsions plus an abnormal EEG finding 
during pregnancy might detect patients who are at in- 
creased risk for the development of eclampsia. How- 
ever, their patients were apparently selected from a 
psychiatry-neurology clinic, thus possibly skewing the 
incidence of persistent convulsive disorders in both 
groups. Serial EEG recordings were not obtained and 
the interval between eclampsia and the observed ab- 
normal EEG recording may have been too short to rule 
out possible residual acute effects in several of their 
patients. 

Parviainen et al^ reported on two patients with 
marked cerebral dysrhythmia that resolved after a few 
days' treatment with ammonium chloride. Jost? studied 
the EEG findings in nine patients with eclampsia during 
and several days after eclamptic seizures. He reported 
that EEG abnormalities are directly related to the se- 
verity of maternal hypertension. In addition, he found 
an improvement in the clinical picture and EEG find- 
ings when maternal blood pressure was lowered to the 
normotensive range. McIntosh? noted cerebral dys- 
rhythmia in five of six patients with eclampsia when 
the EEG recording was obtained several days after the 
last seizure. Poidevin'? noted dysrhythmia in 10 of 12 
patients with eclampsia tested 10 to 14 days post par- 
tum. Kolstad" reported on two patients with eclampsia 
in whom the EEG disturbances persisted 3 and 8 weeks 
after convulsions. In addition, he found no correlation 
between EEG abnormalities and blood pressure find- 
ings in 17 patients with preeclampsia/eclampsia stud- 
ied. À recent reference to serial EEG findings after 
eclampsia introduced unpublished data by Zuspan dur- 
ing the discussion of an article by Fish et al." He re- 
ported the presence of both diffuse and localized ab- 
normal cerebral activity that persisted for as long as 6 
to 8 weeks before disappearing. | 

Seventy-five percent of patients with eclampsia in this 
study had abnormal EEG findings within 48 hours after 
convulsions. It is of interest to note that these abnor- 
malities were demonstrated during the administration 
of therapeutic doses of magnesium sulfate." The ob- 
served abnormalities were both local and diffuse slow- 
ing of various degrees of severity. The most consistent 
change was a diffuse slowing ranging from a slowing 
of the a-wave rhythm to generalized 5-wave slowing. 
Paroxysmal spike activity was observed infrequently. All 
of these abnormalities are nonspecific and have been 
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reported in several other disorders including polycy- 
themia, hypoxia, renal disease, hypocalcemia, hyper- 
calcemia, and water intoxication. The gradual return 
to normal of EEG findings observed in this study is 
similar to that described by Zuspan (see reference 12). 
The persistence of an abnormal EEG recording 1 week 
after delivery in 31 of 46 patients studied is not sur- 
prising and might provide an explanation for the syn- 
drome of late postpartum eclampsia." This informa- 
tion prompts us to again suggest that eclamptic seizures 
can occur later in the postpartum period than is sug- 
gested in standard obstetric textbooks. It is important 
to note that these EEG abnormalities were recorded at 
a time when most of the above patients were normo- 
tensive. In addition, all seven patients with abnormal 
EEG recordings at 6-week follow-up had normal blood 
pressure readings at the time of EEG recordings. These 
findings do not suggest any correlation between EEG 
abnormalities and blood pressure. Such findings are 
similar to those reported by Kolstad'' but are in dis- 
agreement with the conclusions of Jost? 

Some obstetric units recommend the use of short- 
term phenobarbital therapy when parenteral magne- 
sium sulfate is discontinued in hospitalized patients 
with eclampsia during the immediate postpartum pe- 
riod. This recommendation would appear to be a rea- 
sonable practice in view of the persistent EEG abnor- 
malities in 31 of the 46 patients studied. However, the 
efficacy of such therapy has not been studied in a con- 
trolled manner. On the other hand, some internists and 
neurologists prescribe long-term anticonvulsive ther- 
apy (as for epilepsy) for the majority of patients with 
eclampsia (especially those with postpartum eclampsia). 
The persistence of an abnormal EEG recording in only 
seven of the 65 patients at 6 weeks post partum and 
the eventual return to a normal recording in all patients 
studied lend little support for such practice. 

CAT scanning is rarely used in the management of 
patients with eclampsia. Benedetti and Quilligan? re- 
ported on one patient with eclampsia with reduced lat- 
eral ventricular size when a CAT scan was obtained. 
Cerebral edema was diagnosed and the patient im- 
proved after treatment with fluid restriction and dexa- 
methasone. Beeson and Duda‘ reported CAT scan ev- 
idence of diminished density of occipital lobe white 
matter presumed to represent cerebral edema in a pa- 
tient with eclampsia with sudden loss of vision. The 
patient was treated with mannitol and dexamethasone. 
Repeat CAT scan demonstrated reversal of the previous 
findings. On the basis of that report they suggested 
obtaining CAT scans in the immediate postpartum pe- 
riod as part of the management of patients with eclamp- 
sia. Similar recommendations were suggested by Don- 
aldson.' Beck and Menezes’ reported on a patient with 
eclampsia with bilateral periventricular subependymal 
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hemorrhage when a CAT scan was performed. The 
patient was treated with magnesium sulfate, dexa- 
methasone, and fluid restriction. Bilateral carotid and 
vertebral angiography showed diffuse spasm of the in- 
tracranial vessels.. Repeat CAT scan 2 weeks later 
showed a dense subependymal hematoma. They sug- 
gested that a CAT scan be performed only in patients 
with eclampsia with focal neurological signs. 

Neither cerebral edema nor cerebral hemorrhage 
was observed in any of the 20 patients with eclampsia 
studied by a CAT scan in this series in spite of its se- 
lective use in the more seriously ill patients and/or those 
with atypical symptoms. In fact, three of these patients 
had transient cortical blindness with clinical findings 
similar to that of the patient described by Beeson and 
Duda.‘ Three additional patients had focal neurological 
findings similar to those of the patient described by 
Beck and Menezes.’ The absence of demonstrable ce- 
rebral edema or hemorrhage by CAT scan in this study 
represent the true absence of such findings in patients 
with eclampsia or it may be the result of the limitations 
of CAT scanning in detecting minimal cerebral abnor- 
malities. It is our opinion that the normal findings in 
these patients neither challenge nor disprove the pos- 
sible role of cerebral edema and/or minimal hemor- 
rhage in the production of eclamptic seizures. 

The long-term follow-up of patients after eclampsia 
was the subject of a unique and remarkable study by 
Chesley et al.'* This study included follow-up of 267 
women for 40 years after eclampsia. The authors found 
remote mortality rates to be increased among multi- 
parous women who had eclampsia but not increased 
among these who had eclampsia in the first pregnancy. 
Similar differences regarding the incidence of future 


chronic hypertension were found between women who. 


had eclampsia in first pregnancy and those who were 
multiparous when they had eclampsia. The authors 
concluded that eclampsia does not cause chronic hy- 
pertension in the future. In 1976 Sexton’? reported on 
eight patients who developed epilepsy several years af- 
ter complicated childbirth. Six of the eight patients had 
eclampsia and the other two had complications of hem- 
orrhage, shock, and sepsis. Consequently the author 
suggested that eclampsia is a significant cause of epi- 
lepsy in the future. However, the above patients were 
apparently selected from a group of mismanaged and 
neglected cases of eclampsia. 

The findings of this study regarding future devel- 
opment of chronic hypertension and subsequent preg- 
nancy outcome are similar to those reported by Chesley 
et al.'*^ The neurological findings on follow-up for 6 to 
42 months do not suggest any relationship between 
eclampsia and future development of epilepsy. These 
findings are in disagreement with the conclusions of 
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Sexton," which might reflect the difference in man- 
agement of patients with eclampsia. 

In summary, eclamptic seizures are the result of an 
acute event that has little relation to prior or subsequent 
neurological events. The EEG recording is acutely ab- 
normal in the majority of such patients. There is no 
relationship between the extent of EEG abnormality 
and degree of maternal hypertension. The resolution 
of these EEG changes occurs gradually and is complete 
in virtually all patients. It would seem unnecessary to 
perform EEG recording in patients with eclampsia ex- 
cept in rare instances. Eclampsia is rarely associated 
with any demonstrable abnormality by CAT scan, and 
its use should be restricted for evaluation of patients 
with late-onset postpartum eclampsia and/or those pa- 
tients with associated neurological deficit. There are no 
long-term neurological deficits in the properly man- 
aged patient with eclampsia. 


REFERENCES 


l. Donaldson J. Neurologic emergencies during pregnancy. 
In: Burkowitz RL, eds. Critical care of the obstetric pa- 
tient, New York: Churchill Livingstone Inc, 1983;367. 

2. Hibbard LT. Maternal mortality due to acute toxemiz. 
Obstet Gynecol 1973;42:263. 

3. Benedetti TJ, Quilligan EJ. Cerebral edema in severe 
pregnancy induced hypertension. AM J OBSTET GYNECOL 
1980; 137:860. 

4. Beeson JH, Duda EE. Computed axial tomography scan 
demonstration of cerebral edema in eclampsia preceded 
by blindness. Obstet Gynecol 1982;60:529. 

5. Beck DW, Menezes AH. Intracerebral hemorrhage in a 

_ patient with eclampsia. JAMA 1981;246:1442. 

6. Rosenbaum M, Maltby GL. Cerebral dysrhythmia in re- 
lation to eclampsia. Arch Neurol Psychiatr 1943;49:204. 

7. Parviainen S, Temmes Y, Soiva K. On the effect of 
ammonium chloride upon the electroencephalographic 
changes in toxemia of late pregnancy. Br ] Obstet Gy- 

. naecol 1950;57:780. 

8. Jost H. Electroencephalographic records in relation to 
blood pressure changes in eclampsia. Am J Med Sci 
1948;216:57. 

9. McIntosh RR. The significance of fits in eclampsia. Br ] 
Obstet Gynaecol 1952;59:197. 

10. Poidevin LOS. An electroencephalographic study of pa- 
tients with toxemia of pregnancy and controls. Br J Obstet 
Gynaecol 1955;62:417. 

11. Kolstad P. The practical value of electro-encephalography 
in preeclampsia and eclampsia. Acta Obstet Gynecol 
Scand 1961;40:127. 

12. Fish SA, Morrison JC, Bucovaz ET, et al. Cerebral spinal 
fluid studies in eclampsia. AM J OBSTET GYNECOL 1972; 
112:502. 

13. Sexton JA. Epilepsy as a sequel of obstetrical complica- 
tions. J] Ky Med Assoc 1976;74:595. 

14. Sibai BM, Spinnato JA, Watson DL, et al. Effect of mag- 
nesium sulfate upon electroencephalographic findings in 
preeclampsia, eclampsia. Obstet Gynecol 1984;64:261. 

15. Sibai BM, Schneider JM, Morrison JC, et al. The late 
postpartum eclampsia controversy. Obstet Gynecol 1980; 
55:74. 

16. Chesley LC, Annitto JE, Casgrove RA. The remote prog- 
nosis of eclamptic women: sixth periodic report. AM { 
OBSTET GYNECOL 1976;124:446. 


Volume 152 
Number 2 


Discussion 


Dr. JAMES N. MARTIN, JR., Jackson, Mississippi. 
Things in obstetrics tend to run in cycles. Trends in 
research activities tend to parallel the availability of new 
or better tools with which one can investigate old di- 
lemmas. An earlier cycle of great activity surrounding 
EEG changes related to eclampsia dates from the 1950s 
and early 1960s. In the 1980s the cycle has returned 
with a resurgence of interest in the study of patients 
with eclampsia and the use of upgraded EEG equip- 
ment as well as CAT scanning. 

Dr. Sibai's presentation today is another contribution 
from the excellent obstetric unit in Memphis from 
which have come several recent investigations pertinent 
to the study of eclampsia. In the project reported today 
the investigators prospectively studied 65 patients with 
eclampsia using serial EEG recordings as well as se- 
lected CAT scan and cerebral arteriographic studies. 
All study subjects received concurrent magnesium sul- 
fate and all EEG studies occurred after the eclamptic 
episode. As noted in earlier investigations by Dr. Sibai, 
EEG findings were not influenced by magnesium sul- 
fate infusion.’ Follow-up EEG studies were performed 
as long as 6 months later on virtually all study subjects. 
Let us consider first the EEG information and second 
the CAT scan data. 

Since the electroencephalogram is a several million 
times magnified record of the resting electrical state of 
the brain’s cortical cells, one wonders not why 75% of 
patients with eclampsia in this study had abnormal EEG 
recordings but rather why 25% did not demonstrate 
abnormal -wave rhythms, frequencies, and/or volt- 
ages. Did EEG abnormalities correlate with other pa- 
rameters such as preterm versus term gestation or an- 
tepartum versus early or late postpartum eclampsia? 
Although EEG abnormalities in this investigation were 
not found to be directly related to the severity of ma- 
ternal hypertension, were they correlated with the 
mean change in blood pressure elevation above indi- 
vidual baseline values? Do the investigators consider 
generally abnormal EEG findings to be a factor in the 
choice of antihypertensive agents for these patients, 
especially for extended therapy? Finally, what is the 
current practice at Memphis regarding use of oral an- 
ticonvulsants for these patients when magnesium sul- 
fate infusion is discontinued? 

Recall that 20 of the 65 patients with eclampsia were 
evaluated further by CAT scanning if they had late 
postpartum eclampsia, an atypical clinical course such 
as convulsions persisting despite adequate magnesium 
sulfate, focal lateralizing findings on EEG recording, 
and/or abnormal neurological deficits such as transient 
cortical blindness. However, none of the 20 scans were 
considered abnormal. The apparent absence of abnor- 
mal findings on CAT scanning in this study raises some 
questions and deserves comment. Perhaps this outcome 
is a tribute to the excellent care afforded these patients, 
especially in regard to fluid management as well as 
avoidance of cerebral edema as described by Benedetti 
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and Quilligan.? In contrast to the Memphis findings is 
a recent report describing two patients with eclampsia, 
who did not suffer severe visual symptoms but whose 
CAT scans were interpreted to be abnormal and to 
reflect cerebral edema.? Moreover, in eight related case 
reports of eclampsia complicated by significant visual 
compromise that have appeared during the last 6 years, 
five of nine CAT scan examinations were considered 
abnormal.*"! 

This apparent disparity of findings prompts several 
questions related to CAT scans. What is the proper use 
of CAT scanning in the modern management of pa- 
tients with eclampsia in these days of cost containment 
mixed with medicolegal entanglements? Dr. Sibai and 
his group indicate that it should be used infrequently, 
yet others such as Donaldson” advocate routine CAT 
scanning after all eclamptic episodes. Is the absence of 
abnormal findings secondary to the true absence of 
edema and/or perivascular microhemorrhage or is it 
secondary to the limited ability of CAT scanning to 
detect minimal cerebral abnormalities? Is it due to vari- 
ations in radiologic interpretation? If cerebral edema 
were identified, do Dr. Sibai and his group feel that 
this information should alter patient care and require 
additional therapy? Finally, is there enough of a like- 
lihood of another cause for an apparent late postpar- 
tum eclamptic seizure to warrant routine CAT scanning 
for assistance in differential diagnosis? 

In their sixth periodic report, Chesley et al.? con- 
cluded that “eclampsia neither is a sign of latent hy- 
pertension nor causes hypertension.” The authors’ lim- 
ited investigations presented today would also suggest 
that neurological alterations as evidenced by abnormal 
EEG findings do not persist long beyond the acute 
eclamptic episode and that eclampsia is not a progenitor 
of epilepsy. Perhaps, before this cycle of intense activity 
to study the neurological concomitants of severe pre- 
eclampsia/eclampsia is over, we can clarify further the 
appropriate clinical utility of these modalities for op- 
timal patient care. The authors have made a beneficial 
contribution to our obstetric knowledge. 


REFERENCES 


1. Sibai BM, Spinnato JA, Watson DL, Lewis JA, Anderson 
GD. Effect of magnesium sulfate on electroencephalo- 
graphic findings in preeclampsia-eclampsia. Obstet Gyn- 
necol 1984;64:261-6. 

2. Benedetti TJ, Quilligan EJ. Cerebral edema in severe 
pregnancy-induced hypertension. AM J OBSTET GYNECOL 
1980;137:860-2. 

3. Kirby JC, Jaindl JJ. Cerebral CT findings in toxemia of 
pregnancy. Radiology 1984;151:114. 

4. Ghandi J, Ghosh S, Pillai VT. Blindness and retinal 
changes with preeclamptic toxemia. NY State ] Med 
1978;??:1930-2. 

5. Grimes DA, Ekbladh LE, McCartney WH. Cortical blind- 
ness in preeclampsia. Int ] Gynaecol Obstet 1980;17:601- 
3 


6. Beck RW, Gamel JW, Willcourt RJ, Berman G. Acute 
ischemic optic neuropathy in severe preeclampsia. Am ] 
Ophthalmol 1980;90:342-6. 


190 Sibai etal.. 


7. Singh BM, Morris LJ, Strobos RJ. Cortical blindness in 
puerperium. JAMA 1980;243:1134., 

8. Beeson JH, Duda EE. Computed axial tomography scan 
demonstration of cerebral edema in eclampsia preceded 
by blindness. Obstet Gynecol 1982; 60:529-32. 

9, Nishimura RN, Koller R. Isolated cortical blindness in 
pregnancy. West J Med 1982;335-7. 

10. Goodlin RC, Strieb E, Sun SF, Cox TA, Wiliams NE. 
Cortical blindness as the initial symptom in severe pre- 
eclampsia. AM ] OBSTET GYNECOL 1983;147:841-2. 

11. Liebowitz HA, Hall PE. Cortical blindness as a compli- 
cation of eclampsia. Ann Emerg Med 1984;13:365-7. 

12. Donaldson JO. In: Berkowitz RL, ed. Critical care of the 
obstetric patient: neurologic emergencies during preg- 
nancy. New York: Churchill Livingstone Inc, 1983;367- 
83. 

13. Chesley LC, Annitto JE, Cosgrove RA. The remote prog- 
nosis of eclamptic women. AM J OBSTET GYNECOL 1976; 
124:446-59. 


Dr. Mortimer G. Rosen, Cleveland, Ohio. This 
study on eclampsia, its neurological findings, and fu- 
ture outcomes is the fourth in a continuing series of re- 
ports by the authors relating to eclampsia. The authors 
have the remarkable opportunity to survey a large 
number of patients with eclampsia. Unfortunately, this 
also may speak to the lack of quality in medical care in 
some of the regions that funnel their patients into the 
hospital. Thus there is room for improvement. I note 
with interest that approximately one quarter of the 
eclamptic convulsions occurred in the postpartum pe- 
riod, perhaps suggesting that such improvement in pre- 
natal care is taking place since there appears to be a 
higher percentage of postpartum convulsions as pre- 
natal care improves. 

The authors’ purpose in the presentation is to de- 
scribe the importance and appropriateness for the use 
of computerized tomography, electroencephalography, 
and arteriography in patients with eclampsia and, most 
important, to document the late neurological outcomes 
and future pregnancy performances in these patients. 

I note that electroencephalography is used as the 
screening mechanism before the more morbid or more 
expensive procedures such as cerebral arteriography 
and computerized tomography are used. Because elec- 
troencephalography is the screening mechanism, we do 
not know if, in other patients, computerized tomog- 
raphy, for example, might show other lesions not found 
in this study. However, as I will note later, the screening 
process appears to be appropriate. 

As the authors note, the electroencephalogram is 
really a summation of the electrical potential seen in 
individual cells. Unless focal lesions such as spike or 
sharp waves or marked asymmetries in voltages and 
wave frequencies are seen in the electroencephalogram, 
it cannot tell you the kind of problem that is present, 
the kind of drug that is present or the reason for the 
abnormality. The high incidence of abnormal findings 
in patients with eclampsia is not helpful in the man- 
agement of most patients. As demonstrated in the au- 
thors' Table II, only one patient had an asymmetry such 
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as a spike wave, and that patient later died. In the other 
patients with the more general electrical changes, clo 
the authors feel the presence of magnesium sulfate, 
hydralazine, other barbiturates and analgesics, or other 
central nervous system-acting drugs that may have 
been used, may also have been responsible for the al- 
terations in the electroencephalogram? A similar ques- 
tion may be asked of the seven patients who had ab- 
normalities in the electroencephalogram at the 6-week 
postpartum follow-up examinations. Were these pa- 
tients still medicated with central nervous system—act- 
ing drugs? 

It was somewhat of a surprise to note that comput- 
erized tomography did not show any evidence of ce- 
rebral edema or hemorrhage. Is cerebral edema just a 
terminal finding, is it an important part of the precip- 
itating events in the eclamptic convulsion, or is it not 
present at all? I note that it is common teaching that 
cerebral edema is present in eclampsia. Most recently, ` 
in an article by Kirby and Jaindl,’ computerized to- 
mography in two patients with eclampsia revealed in- 
creased intracranial pressure (obliteration of sylvian 
and basilar cisterns, slitlike third ventricle) and “scat- 
tered low densities” in the white matter in several areas 
of the brain. In addition, as quoted in Obstetrical and 
Gynecological Survey? what happened to the abnormal- 
ities observed in patients who had died, which included 
ischemia secondary to platelet thrombi and arteriolar 
vasospasm? In addition, hemorrhaging, perhaps sec- 
ondary to high blood pressure and small blood vessel: 
obstruction, was seen. 

I find it hard to understand that no neurological 
deficits were present at the time of discharge. I think 
the authors are referring to abnormal neurological 
findings on physical examination rather than to neu- 
rological deficits. It has been my experience that most 
patients do not remember the convulsive episode or the 
postconvulsive period. Indeed, with heavy medication 
these blank spaces in their memories may last for hours 
to several days in the postconvulsive period. Thus, al- 
though a small point, abnormalities in memory may 
still be present. One of my patients returned to my 
office 1 year later to request a visit to the hospital since 
her memory of the preconvulsive and postconvulsive 
time periods was blank. 

In an earlier article, Sibai et al? reported the effect 
of magnesium on the electroencephalogram as slowing 
of the a-wave rhythms to more prominent -wave 
rhythms.' In contrast, spike activity is more likely due 
to areas of injury. As noted earlier, I believe drugs may 
be one of the reasons for diffuse but nonspecific EEG 
findings. In addition, if the electroencephalogram is 
obtained in the postictal period, obviously it is going to 
be abnormal, once again possibly accounting for the 
large incidence of abnormal tracings. 

The conclusions in this descriptive presentation are 
important. For example, the use of more sophisticated 
and expensive diagnostic techniques should not be con- 
sidered unless the patient fails to respond to the usual 
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care for patients with eclampsia « or perhaps if the pa- 
tient has specific focal neurological abnormalities. 

Most importantly the authors document that despité 
the higher incidence of recurrent hypertensive disease 
of pregnancy in patients who have a history of eclamp- 
sia, the data allow for guarded optimism with respect 
to future pregnancy outcomes since the majority of the 
patients will be normal in the next pregnancy. 

Finally and most encouraging is the finding that there 
were no long-term’ neurological abnormalities: in the 
patients with eclampsia who did recover: 

This study allows us to give better counseling infor- 
mation to patients with previous. FAS and thus 
becomes important in clinical obstetric care. : 
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DR. M. GARY ROBERTSON, Grand Haven, Michigan. d 


Could we get some information on the patient who 


died, particularly if. a postniortem examination was. 


done and how it correlated? 
Dr. Sasar (Closing). In regard to Dr. Martin’ S ques- 


tions, were there any differences between the patients . 
who had early onset of eclampsia and, those who had . 


it after 36 weeks? We did not find any difference in the 


EEG findings between the two groups. Actually, the . 
patient who ultimately died developed eclampsia at: - 


39 weeeks of gestation. 

In regard to the second question, were there any 
differences between the patients who had antepartum, 
early postpartum, or late postpartum eclampsia? Again, 


we could not find any difference in their EEG findings. ` 


I think this might be because the EEG findings are 


nonspecific. They are probably a reflection of -some- 
| other type of physoiogie changes that we still do not 


understand. , 
In regard to the question about the mean change ir in 
blood pressure from the values in nonpregnant women, 


we looked mainly at the mean arterial blood pressure i 


during the second trimester, during the last visit, and 
at the time of electroencephalography. We correlated 
the mean arterial pressure during the last visit. and at 
the time we did the electroencephalography. We did 
not find any difference between the groups who had 


abnormal EEG findings versus Ces who had normal 


EEG findings. 
In regard to the question on n oral rore med- 

ications, after we discontinued magnesium sulfate we 

did not treat our patients with oral medication. I know 


there are some institutions that recommend the use of- 


phenobarbital. I am not aware of any prospective stud- 
ies that have shown that there is any benefit, so I do 


not know whether it works. Does it prevent convulsions 
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in those who have late postpartum eclampsia? I cannot 
comment on that. 

‘In regard to the value of the computerized tomo- 
graphic scan in eclampsia, there were several case re- 
ports mentioned by Dr. Martin describing abnormal 
computerized tomographic scan findings, in the form 
of either edema and/or hemorrhage. ^ 

Our findings were surprisingly different from those 
of other published reports even though the comput- 
erized tomographic scan was done in patients who had 


| atypical cases of eclampsia. We thought if there were 


ariy abriormal computerized tomographic scan findings 


. we should expect to find them in patients who were 


very sick, those who had eclampsia late in the postpar- 
tum period, or those who continued to have seizures 
even though we were treating them with magnesium 
sulfate. We did not find any abnormal values. This find- 
ing 1s similar to the experience of Dr. Pritchard in Dal- 
las. As commented by Dr. Martin, this difference might 
be related to the type of management these patients 
had had and the time we saw them. 

Some authors suggested using mannitol when cere- 
bral edema is demonstrated during computerized to- 
mographic scan evaluation. Í cannot comment on this, 
but I think it might be dangerous because there are 
two- typės of cerebral edema: the vasogenic and the 
cytotoxic. Mannitol might be helpful in one situation 
but dangerous i in the second. We all know that there 
are. some. physiologic changes in patients with pre- 
eclampsia. For example, if the patient does not have 
good renal output, we might ultimately "push" these 
patients to develop pulmonary edema. 

Dr. Rosen asked about those patients who were re- 
ceiving medications. when we did the EEG recording. 
The seriàl recordings were done in patients who were 
not receiving any medication. The acute EEG record- 
ings were performed in patients who were receiving 
intravenous magnesium sulfate. However, in the pre- 
vious study we compared the EEG findings in nor- 
motensive patients with those in patients with eclamp- 
sia, and the other groups were not receiving magne- 


. Sun sulfate. We still found a marked difference in EEG 


abnormalities in those who had eclampsia. 

- With régard to ischemia and pathologic findings and 
the possibility of hemorrhage, most of what we know 
about eclampsia at the present time comes from pa- 
tients who died of eclampsia. As I said, we are still 


‘limited i in the type of evaluation. we can do on these 


patients. | 

Recently some authors were — all of 
these invasive investigative procedures for patients who 
have eclampsia to gain an understanding of the patho- 
physiologic features. However, I do not think that we 
are any closer in understanding why.patients have con- 


vulsiorís. So we still believe that computerized tomog- 


raphy should be limited to patients who have atypical 
eclampsia. 

Dr. Robertson wanted to know about the patient who 
died. i d was a patient who was transferred from an- 


- 1 
t 
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other hospital at 39 weeks of gestation. She was sent to 
us by car. She had several convulsions during her trans- 
fer. By the time she arrived at our hospital, she had 
cardiac arrest. We resuscitated her in the parking lot. 
After she was stabilized, she underwent cesarean sec- 
tion because of fetal distress, with delivery of a live 
infant who weighed 3090 gm. She developed dissem- 





May 15, 1985 
Am J] Obstet Gynecol 


inated intravascular coagulation and coma in the im- 
mediate postpartum period. She continued to have sei- 
zures. She stayed in the intensive care unit for almost 
8 weeks. Ultimately she died. However, the family re- 
fused autopsy so we did not really understand what 
had occurred. The computerized tomographic scan 
finding was normal. 


Cervicography: A preliminary report 


James G. Blythe, M.D. 
St. Louis, Missouri 


Cervicography is a photographic method to document abnormal cervical lesions. Screening for abnormal 
cervical lesions, one of the seven proposed purposes for cervicography, was investigated in this study. We 
evaluated 578 cervigrams obtained from patients with normal cervical cytologic tests. The evaluated 
cervigrams were placed in one of four categories. Seventy-nine (13.796) of the patients had normal 
cervigrams; in 152 (26.4%) the result was unsatisfactory; in 159 (27.5%) the cervigram was technically 
defective; and in 188 (32.5%) the result was suspicious. One hundred one of the patients with suspicious 
cervigrams had colposcopic evaluations. In 69 patients colposcopically directed biopsies were done; 14 
patients had koilocytotic atypia, seven had grade 1 cervical intraepithelial neoplasia, three had grade 2 
cervical intraepithelial neoplasia, and one patient had an invasive cervical carcinoma. Although 
cervicography has not been.proved to be cost effective, it is a method worthy of further evaluation. (AM J 


OBSTET GYNECOL 1985;1 52:192-7.) 


Key words: Cervicography, cytology, cervical screening, Papanicolaou smear 


In the twentieth century, reports began to appear 
describing methods of detecting early cervical lesions. 
In 1925, Hinselman first described the principals of 
colposcopy. In 1928, Schiller reported his iodine stain- 
ing technique. One of the greatest advances occurred 
in 1944, with the publication of Trout and Papanico- 
laou's thesis on cervical cytologic testing. The first re- 
port on colposcopy appeared in the American literature 
in 1966. Each of these tests has the specific function of 
helping the physician diagnose cervical epithelial ab- 
normalities and, either individually or combined, has 
helped to significantly decrease the incidence of inva- 
sive cervical carcinoma. 

Despite these tests women continue to have invasive 
cervical carcinoma; therefore, there remains room for 
improvement. The false negative rate for cervical cy- 
tologic tests reportedly varies between 2.896 and 
4575." Also, although colposcopy is an excellent in- 
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vestigative method, considerable time and training are 
required to become an expert colposcopist. Some col- 
poscopic experts question the ability of practicing gy- 
necologists to maintain their expertise in colposcopy 
because of a lack of opportunity to perform colposcopy 
in a sufficient number of patients with in situ, microin- 
vasive, and invasive cervical malignancies. 

Cervicography was developed as an answer to these 
problems. As stated by its originator, Dr. Adolf Stafi,’ 
"cervicography allows permanent objective documen- 
tation of cervical findings." He has proposed seven uses 
for cervicography. These include documentation, eval- 
uation, treatment, follow-up, screening, teaching, and 
research. This study was designed to investigate the 
value of cervicography in one of these uses, screening 
for abnormal cervical lesions. 


Material and methods 


The cerviscope consists of a 35 mm camera body 
attached to a 50 mm extension ring. The camera body* 
is equipped with a databack exhibiting a six-digit num- 
ber, the cervigram number. This number, which pro- 


*The single lens reflex camera used was the Minolta 35 mm 
Single Lens Reflex CVS-1, Minolta Photographic Company. 


Volume 152 
Number 2 


vides patient identification, is recorded on a patient log 
sheet and also appears on each cervigram. A 100 mm 
macrolens is located between the extension ring and a 
unique light source consisting of 3 prefocused halogen 
bulbs and a strobe ring flash. The halogen bulbs are 
necessary for proper illumination of and focusing on 
the cervix. The use of fast film (ASA 200) and the strobe 
ring flash allow the cerviscope to be hand-held for easy 
operation. To minimize user mistakes, all f stops and 
focusing rings are secured. Focusing is achieved by 
moving the cerviscope back and forth until the cervix 
appears in focus. 

The patients are positioned as for a routine pelvic 
examination and Papanicolaou smear. After the Pa- 
panicolaou smear is obtained, 4% acetic acid is applied 
to the cervix. The cervix is scanned with the cerviscope 
and a second application of 496 acetic acid is applied, 
after which the two cervigrams are immediately taken. 

Cervicography was introduced to the St. John's 
Mercy Medical Center Obstetrics and Gynecology Clin- 
ics in June, 1983. All pregnant and nonpregnant pa- 
tients entering the clinic with previous normal cytologic 
tests had cervicography performed as part of routine 
pelvic examination. The first 578 cervigrams per- 
formed in this institution constitute this study. In an 
attempt to maintain consistency, the initial 400 cervi- 
grams were reviewed and evaluated first by myself and 
then independently by Dr. Stafi. 

The cervigrams were classified in one of four cate- 
gories. If the entire transformation zone was visible and 
no abnormal lesions were present, the cervigram was 
classified as normal. The cervigram was classified as 
unsatisfactory if the entire transformation zone was not 
entirely visible. When an adequate cervigram was not 
obtained because of either equipment or user mistake, 
it was classified as technically defective. Finally, when 
an abnormal cervical epithelial lesion was visible, the 
cervigram was classified as suspicious. 

Those patients having suspicious cervigrams received 
written notification requesting their return for further 
evaluation. I performed all follow-up colposcopic ex- 
aminations to assure adequate quality control. De- 
pending upon the clinical indications, colposcopically 
directed biopsies, endocervical curettages, or cervical 
conizations were performed on the patients. 


Results 


Of the 713 cervigrams I have evaluated, 135 are not 
included in this study because of the unavailability of 
. the follow-up results. At our institution routine cervi- 
cography was performed on 578 patients with negative 
Papanicolaou smears. A total of 79 (13.6%) of these 
cervigrams were reported as normal, 152 (26.4%) as 
unsatisfactory, 159 (27.5%) as technically defective, and 
188 (32.5%) as suspicious. 
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Table I. Technically defective cervigrams 


(n = 159) 
No. of 
patients 76 
Acetic acid applied 48 30.2 
incorrectly 
Entire cervix 45 28.3 
not visualized ; 
Underexposed 32 20.1 
Overexposed 15 9.4 
Out of focus 11 7.0 
Other l 8 5.0 


Table II. Colposcopic biopsies in patients with 
normal Papanicolaou smears and suspicious 


cervigrams (n = 69) 
No. of 
patients 7b 


Pathologic condition 


Squamous metaplasia 20 29.0 
Condyloma acuminatum 5 7.2 
Koilocytotic atypia 14 20.3 
Cervical intraepithelial 

neoplasia 

Grade 1 7 10.1 

Grade 2 4 4.3 

Grade 3 0 0.0 
Carcinoma l 1.4 
Cervicitis . 12 17.4 
Other 6 8.7 


Unsatisfactory cervigrams failed to reveal the entire 
transformation zone. This occurs when the transfor- 
mation zone extends high up into the endocervical 
canal and no amount of manipulation by the examiner 
will expose all of the transformation zone. This con- 
dition occurred in older patients and those who had 
had cervical conization. Technically defective cervi- 
grams resulted from either equipment misuse or equip- 
ment failure. The reasons for defective cervigrams are 
listed in Table I. Of the 188 (32.5%) patients who had 
suspicious cervigrams, 101 of these patients returned 
for colposcopic evaluation. This examination was. ab- 
normal in 74 patients, normal in 26, and unsatisfactory 
in one. Sixty-nine of the 74 patients with abnormal 
colposcopic examinations have had colposcopically di- 
rected biopsies. Five patients did not have biopsies per- 
formed because of pregnancy. Table II lists the results 
of these biopsies. 


Comment 


Dr. Adolf Stafl of the Medical College of Wisconsin 
began developing cervicography approximately 8 years 
ago. His first report was published in 1981.° His patient 
population consisted of 296 patients with known ab- 
normal cytologic tests and 404 patients with normal 
cytologic tests. Cervicography was performed on all pa- 
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Table III. Comparison of cervicographic 
evaluations 









Result 


No. of 
patients 


Normal 293 72.5 79 13.6 

Unsatisfactory 76 18.8 152 26.4 

Suspicious 35 7 188 32.5 

Technically — — 159 27.5 
defective í 


Table IV. Comparison of abnormal biopsy 
results 








Cervical intraepithelial 


neoplasia | 
Grade | Grade Grade 
1 2 3 | Carcinoma 
Stafi 6 9 i 0 35 
Blythe 7 3 0 1 13.5 


tients. Colposcopic evaluation was performed and com- 
pared with the results of cervicography in the group 
of 296 patients. A total of 136 of these patients Had a 
colposcopic directed biopsy showing cervical intraepi- 
thelial neoplasia or carcinoma. In 124 (91.196) of these 
patients, abnormal results were detected by both col- 
poscopy and cervicography. These results encouraged 
us to investigate cervicography. Table III compares the 
evaluation results of Dr. Stafl's 404 patierits with those 
of the 578 patients in this study. The difference in 
patient population may explain the variance of the re- 
sults shown in Table III. | 

The inappropriate use, of acetic acid was the most 
frequent reason for a technically defective cervigram. 
The person performing the procedure either did not 
apply enough acetic acid or waited too long after the 
application of acetic acid to take the cervigram. A sec- 
ond user mistake was the inability of the cervicographer 
to photograph the entire cervix because of a failure to 
realize that the cerviscope must be held in the vagiria 
rather than in the horizontal axis. The latter position 
resulted in the lower portion of the cervix being ob- 
scured by the lower blade of the vaginal speculum. 
Another user problem dealt with focusing. Because the 
focus is fixed, the camera is focused by moving it back 
and forth until the cervix is in focus. As shown in Table 
I most of the technical problems were user and not 
equipment related. 

Table II lists the results of the colposcopically di- 
rected biopsies. The true relationship between koilo- 
cytotic atypia and invasive cervical carcinoma remains 
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to be proved; however some authors are recommend- 
ing the treatment of these lesions. If this becomes ac- 
cepted therapy, their identification becomes important. 
A total of 14.4% of the lesions were classified as cervical 
intraepithelial neoplasia and their identification was im- 
portant. One of the patients with a normal cytologic 
test result and a suspicious cervigram had mosaicism 
in the transformation zone. The patient returned for 
colposcopic evaluation as requested. Horizonal abnor- 
mal vessels were visible on colposcopy, and a biopsy of 
this area revealed invasive squamous cell carcinoma. 
This carcinoma potentially would not have been iden- 
tified for another year without cervicography; thus this 
technique is primarily responsible for this patient’s 
early diagnosis and treatment. 

Thirty-five (8.6%) of Stafl's 404 patients had suspi- 
cious results at colposcopy. Twenty-six of these 35 
(74.3%) patients had colposcopically directed biopsies 
that were abnormal. Seventy-four of our 101 (73.3%) 
colposcopically evaluated patients had similar results. 

The patients with normal Papanicolaou smears 
but abnormal cervigrams and colposcopically directed 
biopsies from the two studies are compared in Table 
IV. In Dr. Stafl’s study, nine of the 26 patients with 
abnormal colposcopically directed biopsies (8596) were 
diagnosed as having cervical intraepithelial neoplasia 
compared to 10 of 74 (13.5%) in our study. 

The results of this study confirm Stafi ’s earlier con- 
clusions that cervicography can identify patients with 
false negative Papanicolaou smears. Although the cost 
effectiveness of cervicography has not been established, 
I believe it deserves continued investigation and eval- 
uation. 
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Discussion 


Dr. JOHN E. SAVAGE, Minneapolis, Minnesota. To 
my knowledge the present report, with the exception 
of Stafl’s' original work, is the first large-scale attempt 
at using cervicographic techniques. Interestingly, some 
rather bothersome problems were encountered by Dr. 
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Blythe. The thrust of the paper evaluates a technique 
to identify the asymptomatic woman with negative cy- 
tologic test results. Dr. Blythe rightly compares his find- 
ings to Stafl's as he had the first 400 cervigrams in- 
dependently reviewed by Dr. Stafi. 

I would hike to briefly discuss three points: First, tech- 
nical difficulties encountered in the present study; sec- 
ond, the yield and cost-benefit analysis over those of 
present-day techniques; and third, what are the merits 
of this technique. 

Three hundred ten of 578 cervigrams were not in- 
terpretable, representing 53.6% of the total group. In- 
deed, this is a rather striking difference compared to 
Dr. Stafl's success with 404 patients presented at the 
conference on early cervical neoplasia in March, 1981, 
and subsequently published in Gynecologic Oncology.” 
Stafl's unsatisfactory yield in that report was 18.1% with 
no technical difficulties are well described in his pre- 
sentation. If a technique is to be useful as a screening 
tool, it needs to be technically satisfactory and repro- 
ducible in others’ hands. Most likely these difficulties 
diminish with experience and I would appreciate Dr. 
Blythe's comments. If cervicography is to be used in 
large numbers by the practicing gynecologist or general 
practitioner, similar problems may well distract from 
its usefulness. 

Of 188 suspicious cervigrams in this report, 101 or 
17.496 of the total group of the 578 eventually led to 
the performance of colposcopy. Abnormal examina- 
tions occurred in 1396 of the total group. Moderate 
dysplasia or a less severe condition was present 1.9% 
of the time; however, one invasive squamous carcinoma 
was found for a yield of 0.17%. The overall yield in 
this group with negative cytologic test results was 
2.07%. Combining Dr. Stafl's 404 patients and Dr. 
Blythe's 578 patients, severe dysplasia or more severe 
lesions were present in 0.4% of the total group. The 
false positive rate for suspicious cervigrams determined 
colposcopically by Dr. Blythe was 25.7%. The false neg- 
ative rate of cervicography in this study is indetermi- 
nate. In these days of cost-effective medicine and pre- 
paid health plans, yields of this sort will be scrutinized. 
If one assumes that a Papanicolaou smear costs $5.00, 
an office visit $15.00, a cervigram and interpretation 
$5.50, colposcopy $40.00, and biopsy interpretation 
$45.00, the total cost of this project excluding patient 
time and inconvenience was $22,100. The cost of a 
single positive yield for cervical intraepithelial neoplasia 
or more severe lesions was $1,841. For the same cost 
each woman might have been screened on seven oc- 
casions with Papanicolaou smears. Even with high false 
negative rates inherent in Papanicolaou smears, the 
probability of several false negative results in succession 
is remarkably small.? 

In experienced hands cervicography does indeed 
have merit. The potential as a teaching tool for resident 
education in colposcopy is obvious.*® The correlation 
between positive findings at colposcopy and at cervi- 
cography is 90406. I would suggest that this is presently 
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the area of greatest applicability. Moreover, in our li- 
ügious society, documentation may become more an 
issue. If so, cervicographic techniques offer high-qual- 
ity photographic evidence. 

In closing I wish to commend Dr. Blythe for his ef- 
forts to further evaluate this technique and ask these 


" questions: What follow-up has been given to patients 


in his study with unsatisfactory or technically defective 
examinations? Based on his experience, what is the ap- 
propriate patient population for this technique? Third, 
can the.technique be modified to include other areas 
at risk, namely, the vulva and vagina? Should the prac- 
ticing gynecologist begin using this tool in his office? 
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Dr. KENNETH L. NOLLER, Rochester, Minnesota. Dr. 
Blythe has successfully completed and clearly presented 
a well-thought-out clinical trial of the usefulness of cer- 
vicography as a screening tool for the detection of cer- 
vical neoplasia. I agree wholeheartedly with his conclu- 
sions, namely, that cervicography can detect some cases 
of cervical neoplasia that are missed by cervical cyto- 
logic testing and that the technique deserves further 
consideration. I have used the instrument and can attest 
to its reliability and durability. It takes excellent pictures 
of the uterine cervix; no other instrument of which I 
am aware comes close to it in this ability. It will certainly 
be useful to document the status of the cervix prior to 
outpatient therapy for intraepithelial neoplasia. For 
those clinicians who are active in teaching, it will allow 
easy recording of the unusual cervix for display at di- 
dactic conferences. Numerous research applications 
are also possible. 

However, it has also been suggested that cervicog- 
raphy might be a useful tool for routine screening to 
detect the presence of cervical neoplasia. Based on the 
material just presented by Dr. Blythe and the original 
publication by Dr. Stafl introducing the technique in 
1981, I believe that there are now sufficient data avail- 
able to conclude that cervicography probably is not a 
useful screening tool. 

In theory, screening refers to the testing of an asymp- 
tomatic population in order to detect a certain end 
point which distinguishes individuals with that char- 
acteristic from those without the characteristic. For ex- 
ample, it would be possible to screen for anemia by 
subjecting an entire population to a hemoglobin de- 
termination. Before the screening test was performed, 
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Table I. Example of expected results of 
screening cervical cytologic testing of a 
population of 1000 asymptomatic women* 











Cervical neoplasia 
Cytologic True True 
test result positive negative Total 





Positive 16 <1 17 
Negative 40 979 983 
Total 20 980 1000 


*Assume: 20% false negative rate; <1% false positive rate; 
2% neoplasia prevalence in population. 


Table II. Screening example: cervical cytologic 
testing in 1000 women 


Test True True 
result positive negative 


Positive 16 ] 
Negative 4 "OB 


Predictive value (positive) = 16 of 16 + 1 = 0.94. Predic- 


tive value (negative) = 979 of 979 + 4 = 0.99. 


some arbitrary number would be chosen (usually a 
value 2 SD below the mean) and all patients having that 
characteristic would be considered to have a "positive" 
result. Those individuals with this characteristic (per- 
haps a hemoglobin of «11 gm/dl) would then be ex- 
amined completely to determine which truly had the 
disease called anemia. | 

Papanicolaou smear screening works much the same 
way: An asymptomatic population is identified, a cer- 
vical cytologic specimen is taken from each female 
member of the population (or a random sample), and 
those with cells meeting the criteria for neoplasia are 
considered to have a positive result. These women then 
undergo complete evaluation to determine which of 
them, in fact, have the disease. 

For many reasons, cervical cytologic testing is a nearly 
perfect screen for cervical cancer. Its false positive rate 
is «196. However, its major drawback is the fact that it 
is often falsely negative. In fact, the false negative rate 
is usually estimated to be 20%. Using these estimates 
` of accuracy, if a population of 1000 randomly selected 
women, all asymptomatic for cervical cancer, had cer- 
vical cytologic specimens obtained and if the prevalence 
of cervical neoplasia in the community were 2%, it 
would be expected that 16 of the 20 actual cases in the 
sample would be detected the first time the Papanico- 
laou smear was performed (Table I). On further eval- 
uation these 16 women would all be found to have 
disease. Four of the cases in the community would be 
missed the first time a Papanicolaou smear was taken. 
However, the next time the population was screened, 
it would be expected that three of these four cases 
would be identified. 

The initial screen would also lead to either none, or 
at most one, woman having an abnormal smear who 
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Table III. Cervicographic screening* 






Positive 26 75 101 
Negative 79 79 
Total ? ? l 180 


Predictive value (positive) 26 of 75 + 26 = 26%. 
*Results of Dr. Blythe, 1984. 


Table IV. Cervicographic screening* in 328 
evaluable cases 








Disease 





Positive 26 9 35 
Negative 293 293 
Total ? ? 328 


Predictive value positive = 26 of 26 + 9 = 74%. 
*Results of Dr. Stafi, 1981. 


did not have the disease. From the example, it can be 
calculated that when a Papanicolaou smear is abnormal, 
at least 94% of the time the patient has the disease 
(Table II). When the test result is normal, the predictive 
value is better than 99%. 

In practice, none of us do screening in our offices. 
Although we talk about office "Papanicolaou smear 
screening," this is far from a correct use of the word. 
The fact that a woman has appeared at an office for a 
Papanicolaou smear may suggest that she has symptorns 
of gynecologic disease. Thus a walk-in cohort is greatly 
skewed toward an overrepresentation of persons with 
the disease. Even those women who appear at an office 
for contraceptive counseling are a nonrandom sample 
with unknown biases. The prevalence of cervical neo- 
plasia in a walk-in cohort is almost certainly higher than 
in the general population. 

If cervical cytologic testing is then the benchmark for 
screening for this disease, how does cervicography cora- 
pare? Unfortunately, studies that can completely an- 
swer that question have not yet been performed. 
Cervicography would need to be used in a randomly 
selected population (not a population of women at- 
tending a gynecology clinic), and all of the women with 
both normal and abnormal cervigrams would have to 
undergo further evaluation for the detection of disease. 
Neither Dr. Stafl nor Dr. Blythe performed this type 
of study. Rather, they both used previously screened, 
walk-in populations. 

In Dr. Blythe's report, cervigrams were obtained in 
578 women. Over half of these photographs were tech- 
nically defective or unsatisfactory. This left 267 cases 
in which the cervigram was evaluable. Nearly 30% (79) 
of these were normal and 70% (188) were suspicious. 
Of the 188 abnormal test results, only 101 women re- 
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turned for colposcopic evaluation. None of those with 
negative examinations were examined to determine the 
false negative rate. Thus it is not possible to determine 
the predictive value when the test result is normal. 
However, calculated from Dr. Blythe's study, the pre- 
dictive value when the test result is abnormal is only 
25% (Table III). This suggests that if cervicography 
were used for screening, three of four women with a 
suspicious cervigram would undergo further testing 
and would have no neoplastic disease. 

In Dr. Stafi’s report of 404 cases of cervicography, 
only 328 cases were evaluable. While the predictive 
value of an abnormal examination in Dr. Stafl's report 
was higher (74%), this still implies that one of every 
four women referred for further evaluation would not 
have disease (Table IV). 

My conclusion, therefore, is that Dr. Blythe's study 
presented today and Dr. Stafl's study previously pub- 
lished suggest that cervicography is not a good tool for 
screening for cervical neoplasia for two reasons: First, 
there are far too many unsatisfactory examinations. 
Second, even if the technical difficulties could be over- 
come, the high false positive rate of cervicography 
means that far too many women without disease would 
be referred for further evaluation. A screening pro- 
cedure must have a minimal false positive rate. 

Cervicography may very well be a useful tool for 
many reasons other than screening. I fully agree that 
we should continue to investigate the technique so that 
its proper role might be discovered. 

Dr. JosEePH C. Scott, Omaha, Nebraska. I have one 
technical question for Dr. Blythe. Since he is an ex- 
perienced colposcopist, how much do the absence of 
binocular vision and the appreciation of depth percep- 
tion inhibit the interpretation of the cervigram? Sec- 
ond, I hope that he will continue his study just for its 
educational merits. 

DR. BLYTHE (Closing). The residents all perform col- 
poscopy, but for some reason they cannot realize that 
it is important to use enough acetic acid so they have 
a large number of technically defective cervigrams. 
Certainly the discussants were correct in pointing that 
out. 

The unsatisfactory cervigrams can be eliminated. 
The cervix is to be scanned with the cerviscope and 
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then the pictures taken. If the entire transformation 
zone is not seen and the picture is not taken, the num- 
ber of unsatisfactory cervigrams will automatically de- 
crease. 

So I think this technique can do what Dr. Staff told 
us it can do, but it is not something you can just pick 
up and use. You do have to have some experience, and 
it does take some time to get used to it. 

What did we learn for sure from this? One, the equip- 
ment will do what the manufacturer says it will do, and 
I think all people who have had hands-on experience 
with it will agree with that. 

For that reason, the lack of the binocular vision really 
does not make a lot of difference. You can see very 
clearly what you are photographing, but you do not get 
the depth and the change in power you would get with 
a colposcope. 

I might add, this procedure was never designed or 
intended to replace colposcopy and should never be 
used to evaluate a patient with an abnormal Papani- 
colaou smear. 

The second thing we can say it will do is identify 
abnormal cervical lesions. All of the patients who re- 
turned had colposcopically acetowhite or more severe 
epithelial lesions. The question that arises in our minds 
and everybody else's is: Is what we were finding im- 
portant? I think that question remains to be decided, 
and we have heard quite clearly our discussants' 
opinions. 

The third thing I would say is that it is an excellent 
educational tool for those who are involved in resident 
education. We have all of our colposcopes attached to 
television sets so both the patients and the residents in 
the clinic have immediate vision of what is being seen. 
This is still a good educational tool for teaching col- 
poscopy. 

Dr. Savage, we really do not have any follow-up on 
those patients with false negative results. 

Is it an appropriate technique in the practicing ob- 
stetrician-gynecologist's office at the present time? Only 
as an investigatory tool. If you want to use it in your 
office and see what kind of results you get with it, I 
think that is fine, and I would encourage people to do 
that, but I think its value for this purpose has not yet 
been proved. 
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Is intraperitoneal dextran 70 safe for routine gynecologic use? 


David M. Magyar, D.O., Maria F. Hayes, M.D., Nicholas J. Spirtos, D.O. 


Magdalen E. Hull, M.D., and Kamran S. Moghissi, M.D. 
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The routine use of intraperitoneal 3296 dextran 70 has been suggested as an adjuvant to prevent 
postsurgical pelvic adhesions. Two hundred thirty-four women received an antiadhesion regimen consisting 
of intraperitoneal 32% dextran 70, dexamethasone, and promethazine. Ten women (4%) experienced 
spontaneous leakage of the dextran—peritoneal fluid mixture through their abdominal incisions. Painless 
bilateral swelling of the labia was noted in 18 women (8%). Mild abdominal bloating and weight gain of 

` from 2.5 to 11 pounds were common. No anaphylactic reactions, peritonitis, or wound infections were 
experienced by any woman. Intraperitoneal dextran 70 appears to be a safe, well-tolerated antiadhesion 
adjuvant for routine use in gynecologic operations. (AM J OBSTET GYNECOL 1985;152:198-204.) 


Key words: Dextran 70, postoperative adhesions, infertility, gynecologic surgical procedures 


Despite microsurgical equipment, gentle tissue han- 
dling, and meticulous approximation of tissue surfaces, 
reconstructive pelvic surgical procedures for purposes 
of infertility treatment are often compromised by the 
postoperative formation of pelvic adhesions. Several 
antiadhesion regimens utilizing various drugs or ad- 
juvants are now widely used on a routine basis by in- 
fertility surgeons. One such adjuvant is dextran 70, 
which is a water-soluble glucose polymer available as a 
clear, viscid, nonpyogenic solution of dextran 70 (32% 
w/v dextran 70) in dextrose (10% w/v). This polysac- 
charide has an average molecular weight of 70,000 and 


the fluid is electrolyte free and nonconductive (Hyskon, _ 


Pharmacia Inc., Piscataway, New Jersey). Initial evi- 
dence for the efficacy of dextran came from the work 
of Mazuji and Fadhli! and Polishuk and Aboulafia,’ who 
demonstrated a marked reduction in postoperative 
adhesion formation in animals with the intraperitoneal 
use of either dextran 40 or dextran 75. Further animal 
studies in rabbits, rats, and pigs have confirmed these 
early observations and have indicated that dextran may 
be especially effective in preventing new or primary 
adhesion formation.’ A recent report from the National 
Institutes of Health Adhesion Study Group demon- 
strated a decrease in postoperative adhesion formation 
to the adnexa, peritoneum, and other pelvic viscera 
following operations in the dextran-treated groups as 
compared to the saline solution-treated controls.‘ Sim- 
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. Marly, Rosenberg and Board? performed a prospective, 


randomized, double-blind study in which 44 women 
undergoing infertility-related surgery received either 
200 ml of 32% dextran 70 or Ringer’s lactate solution. 
A significant reduction in both primary and secondary 
adhesion formation was noted in the dextran-treated 
group at the time of second-look laparoscopy 6 weeks 
later. 

As the use of intraperitoneal dextran 70 becomes 


-= increasingly popular with infertility surgeons, further 


consideration must be given to its routine use in gy- 
necologic operations, especially in cases in which a 
woman's future reproductive ability is to be protected. 
Clearly, when women are exposed to laparotomy for 
purposes of benign ovarian cystectomy, hemorrhagic 
corpora lutea, or ovarian wedge resection, they expe- 
rience a considerable risk for the postoperative for- 
mation of pelvic adhesions.* Unfortunately, these adhe- 
sions may subsequently cause infertility and necessitate 
future attempts at pelvic reconstructive surgery. Yet, 
coincident with this increased use of intraperitoneal 
dextran by gynecologic surgeons, either alone or in 
combination with other adjuvants, comes an increased 
concern for the serious side effects that may result from 
the routine use of intraperitoneal dextran. 
Anaphylactic reactions to dextran have been fre- 
quently reported but have dealt with cases in which 
dextran was administered intravenously.’ One excep- 
tion, reported by Borten et al.,? described a recurrent 
anaphylactic reaction following the instillation of 300 
ml of 696 dextran 75 intraperitoneally. A pseudo Meig's 
syndrome has also been reported by Adoni et al? in 
women following the intraperitoneal use of 400 to 500 
ml of 1096 dextran 40. Twelve of 25 women in this 
report experienced postoperative pleural effusion doc- 
umented by chest radiographs. Complications from the 
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from a theoretical as well-as actual perspective. Bern-..; 
stein et al." demonstrated that dextran 70 can signifi-. | 


cantly stimulate bacterial. proliferation i in the presence 


use of napata dextran have been réported also 


of serum and have suggested that dextran may serve, 
as a. potential medium for bacterial growth. The use of. 


dextran in combination with other widely used adju- 


vants such as dexamethasone and promethazine, which’ 
exert antiinflammatory actions, might then lead to an: 
increased rate of pelvic infection and further Seay 


wound. healing. 


Ina previous commiunication we e reported our ex- ` 


perience with the use of an antiadhesion regimen uti- 
lizing intraperitoneal 3296 dextran 70, dexamethasone; 


and promethazine in regard to its effect on the hypo- . 


thalamic-pituitary-adrenal axis. It is the purpose of 
this paper to report our continuing experience with 
this antiadhesion regimen in regard to the side effects 
presumably caüsed by tlie routine inclusion of intra- 
peritoneal dextraR 70 in this regimen. | i 


Material and methods. 
‘Two hundred thirty-four consecutive. women with 


primary or secondary infertility undergoing surgical. 
correction of tubal, uterine, or peritoneal abnormalities’. 


were prospectively studied. The primary surgeon in 
each case was the same (D. M. M.). Medical abnormal- 
ities included two women with sickle cell-hemoglobin 
C disease, two- women with asthma, and two women 


with ileostomies previously performed for chronic in- 


‘testinal. disease. Written consent was obtained from 


each patient ; after approval of the protocol by the Hu- 
man Subjects Committee of MAE State, University and 
Hutzel Hospital. ga ME 
“Subjects received dexamethasone, 20 mg intrave- 
nously, and promethazine, 25 mg intramuscularly, with 
the preoperative sedation. Dexamethasone, 20 mg, and 
promethazine, 25 mg, were placed into the peritoneal 
cavity along with 100 to 200 ml of 32%: 


dextran 70 . 


(Hyskon) before closure of. the parietal peritoneum. | 


Virtually all patients received 200 ml with the exception 


of a few whose pelvic.cavity could not accommodate 


the larger. volume of dextran: The amount of dextran 
70 utilized was not. based on the patient's weight or 


severity of pelvic disease. Dexamethasone, 20 mg in-. 


travenously, and promethazine; 25 mg intramuscularly, 


were administered postoperatively every 4 hours there-. 


after for 48 hours. Prophylactic antibiotics consisting 
early in the study of 1 gram of cefoxitin (Mefoxin) or 


later of 100 mg doxycycline (Vibramycin) were admin- 


istered intravenously every six or twelve hours respec- 
tively. On the morning of the first postoperative day, 
oral cephalexin (Keflex), 500 mg every 6 hours, or later 
doxycycline, 100 mg evéry 12 hours, was administered 
for an additional 48 hours. 
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Results: 
Side effects attributed to the routine use of intra- 


“peritoneal : -32% dextran 70 occurred in almost all 
_women participating in this study. However, these side 


effects were generally mild and were most often limited 
to transient weight gain and abdominal bloating. Drain- 


. . age of peritoneal fluid through the abdominal incision 
. and marked labial edema also occurred in patients in 


this study. 
"Ten women (496) experienced the spontaneous leak- 
age of what appeared grossly to be a mixture of dextran 


. < -and peritoneal fluid through their abdominal incisions. 
- In two cases, the drainage began within 6 hours of the 


completion of the surgical procedure, whereas the 


drainage did not begin until the first or second post- 
operative day in the remaining eight cases. Although 


the flow was enough to necessitate frequent dressing 


- changes, the total amount of fluid was estimated at 


«60 ml; 
Painless bilateral swelling of the labia was experi- 


. enced by 18 women (8%) following the operation. No 


prior episode of labial edema had been experienced by 


. any of the affected women. The swelling usually ap- 


peared on the second or third postoperative day and 


'jn each case had spontaneously resolved by postoper- 


ative day 7. In no instance was there found to be any 
discoloration of the labia or any evidence of hema- 


` toma formation or trauma. A complaint voiced by vir- 
tually every women treated with dextran was a feel- 


ing of mild nongaseous abdominal bloating postopera- 


. tively. Weight gains of from 2.5 to 11 pounds from 
; the time of admission to the time of discharge were 
. noted. 


Comment. 
The combined use of intraperitoneal dextran 70, 
dexamethasone, and promethazine did not significantly 


influence the rate of serious postoperative complica- 
tions in this series of 234 consecutive, nonselected pa- 
* tients. Complications directly attributed to the use of 


intraperitoneal-dextran 70 were those of incisional 
drainage, labial edema, and weight gain. The inclusion 


. of the glucocorticoid dexamethasone might be ex- 


pected to foster water retention and aggravate weight 
gain. Yet, it is our belief based on extensive prior ex- 


, perience with a dexamethasone-promethazine—only 


regimen prior to the inclusion of dextran 70 that it was 
dextran that was principally responsible for the occur- 
rence: of incisional drainage and labial edema. Com- 
plications felt to be directly related to the use of dextran 


70 were not life-threatening and did not necessitate 


additional care or extend the hospital stay. 
Because dextran is produced from sugar beets, 


' Pfeffer? has suggested that some patients who are hy- 


persensitive to sugar beets may have an allergic re- 
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sponse to dextran. None of the women in this study 
demonstrated any evidence of anaphylaxis to intraperi- 
toneally administered dextran 70. Although a severe 
anaphylactic reaction has been reported following the 
intraperitoneal use of 696 dextran 75, the expected in- 
cidence of such reactions to 3296 dextran 70 is un- 
known.* However, the widespread use of 32% dextran 
70 as a medium for hysteroscopy has not been comi- 
plicated by the report of frequent allergic reactions. 
Leakage of a mixture of dextran and peritoneal fluid 
through the abdominal incision occurred in 10 women 
(496) and was felt to be related to defects in closure of 
the parietal peritoneum in those women who experi- 
enced drainage within 6 hours of the completion of the 
operation. . The beneficial effects of dextran in pre- 
venting adhesion formation may be the result of a dex- 


tran-induced alteration in the structure of fibrin, mak- E 


ing it more susceptible to degradation by plasmin. 19. 14 
Dextran may also in part exert its antiadhesion effect 
by a mechanical hydroflotation effect as the result of 
the formation of a limited ascites, which floats mobile 
tissues and prevents prolonged apposition of raw sur- 
faces. Krinsky et al.'* reported a case in which 50 ml 
of 3276 dextran 70 was instilled into the peritoneal cav- 
ity of a young womian at the time of diagnostic lapa- 
roscopy. Twenty-six hours later at laparotomy 255 ml 


of serosanguineous peritoneal fluid was recovered from . 


this patient's abdomen. This increased volume of peri- 
toneal fluid created by the hyperosmolar dextran was 
believed to be the wound drainage experienced by some 
of our patients during the postoperative period. No 
incision was explored when drainage of fluid was dis- 
covered because of the fear of wound contamination 
and also, more importantly, because of the belief, later 
confirmed, that the drainage was not related to wound 
infection, seroma formation, or fascial defect that 
would later lead to dehiscence. Incisional drains were 
not used in any of the 213 patients who received a 
Pfannenstiel incision or in any of the 21 patients who 
had previously received a rne incision, which we 
repeated. 

. Drainage of the dextran- peritoneal fluid mixture 
ceased spontaneously within 48 hours of its commence- 
ment in all but one very obese woman (238 pounds) 
who experienced spontaneous resolution of flow within 
72 hours of onset. Wound care consisted only of ob- 
servation and dressing changes when — iod 
the period of active drainage. 

The inclusion of dexamethasone, a potent antiiri- 
flammatory agent, and promethazine, an antihistamine 
that may limit tissue response to trauma, might be ex- 
pected to delay wound healing. Instead, in no instance 
was the healing process compromised or prolonged and 
no delayed postoperative incisional complications oc- 
curred. 
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The prophylactic use of antibiotics has been sug- 
gested when intraperitoneal dextran 70 is utilized, since 
dextran is capable of stimulating and supporting bac- 
terial growth." The use of prophylactic antibiotics may 
be especially important when drainage of dextran 
through the abdominal incision occurs, since bacteria 
may be able to gain entry into the peritoneal cavity via 
the dextran—peritoneal fluid mixture. Early in the 
study cephalexin was utilized, however, doxycycline was 
later adopted in response to the observation of others 
of the high rate of subclinical chlamydial infection 
found in women with tubal disease.’ 

Painless bilateral swelling of the labia was noted in 
18 women (8%). As dextran is absorbed via the lyrn- 
phatic vessels, it is. possible that the labial edema was 
secondary to lymphatic obstruction. In each case, the 
edema was painless and did not interfere in those few 
instances when hydropertubation: or pelvic examina- 
tion was felt to be necessary. Spontaneous resolution of 
the labial swelling occurred by the seventh postopera- 
tive day in every woman. It is noteworthy, that of the 
last 66 patients to undergo this protocol, not one de- 
veloped labial edema postoperatively. This may indicate 
that factors other than the volume of dextran used, 
such as ifidividual patient susceptibility or variations in 
postoperative routine, may predispose to the devel- 
opment of labial edema. The Adhesion Study Group‘ 
reported an incidence of transient labial edema of 2% 
(1 of 45) following the use of 250 ml of 32% dextran 
70. However, because of the small nümber of patients 
treated in that study, it is difficult to compare their 
incidence of transient labial edema to that found in this 
present study. As in the case of incisional drainage, 
preoperative counseling as to the possible occurrence 
of labial swelling did much to allay apprehension i in 
those women who ultimately did experience this dex- 
tran-related side effect. A common postoperative com- 
plaint of women treated with intraperitoneal dextran 
was mild nongaseous bloating and weight gain, al- 
though no clinical evidence of ascites or ileus was found. 
All patients were given a full liquid diet on postoper- 
ative day. 1 and a regular diet beginning on day 2. 
Weight gains of from 2.5 to 11 pounds were noted to 
occur.during the postoperative period of hospitaliza- 
tion. Women returned to their preoperative weights 
and noted the disappearance of bloating within 2 to 3 
weeks postoperatively. Potassium supplementation was 
effected in intravenous fluids because of our previous 
observation that women receiving dexamethasone may 
frequently experience hypokalemia." 

Clinical evidence of pleural effusion was not found 
in any of the study patients. Routine postoperative chest 
radiography was not performed in any patient, and 
therefore the complete absence of pleural effusion can- 
not be confirmed. However, by limiting the total volume 
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of dextran to 200 ml, it is unlikely that the dextran- 
induced increase in peritoneal fluid would be great - 


enough to induce the psuedo Meig's syndrome re- 


ported by others using larger volumes of dextran 75.9: 
Unfortunately, it is not yet clear what volume of dex-- 


tran will prove to be optimal for the prevention of 
postoperative adhesions. Larger volumes may: be ben- 
eficial in creating a limited ascites and a hydroflotation 
effect which may be important in the prevention of 
adhesions. What is not clear, at this time, is the effect 


of dextran volume in relation to the amount or effi- 


ciency of fibrin degradation. -If this effect on fibrin 


degradation ultimately proves to be more important: 


than hydroflotation, then perhaps smaller volumes of 
dextran can be utilized effectively. Smaller volumes of 
dextran may result in fewer side effécts such as inci- 
sional drainage, labial edema, and weight gain. 

In summary, animal and human clinical studies 
strongly suggest that 32% dextran 70 can help to pre- 


vent the formation of postsurgical pelvic adhesions. . 


This study does not provide information as to the. ef- 
fectiveness of dextran, either alone or in combination, 


with other adjuvants, in the prevention of postsurgical 


adhesions. It does, however, indicate that limited quan- 


tities of 32% dextran 70 can be safely instilled into the . 
peritoneal cavity at the time of major abdominal sur- . 
gery with a low rate of serious side effects. In.this study s 
some observed side effects may have been influenced . 


by the use of multiple adjuvants, especially dexameth- 
asone. The utilization of dextran 70 should be strongly 


considered whenever a pelvic surgeon performs a sur: . 


gical procedure that may have an'impact on a'woman's 
future reproductive potential. Since many of the most 
commonly performed gynecologic surgical procedures 
fall into this category, we believe that the judicious use 
of 32% dextran 70 is today indicated for routine use 
in many women. undergoing gynecologic surgety. 
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Discussiori: "oco i 

Dr. RUDI ANSACHER; Ana “Arbot “Michigan; “The ` 
title of this presentation is;somewhat misleading. Rou- ` 
tine gynecologic ise would. appéar. to.include all benign’ 


surgical procedures for gynecologic conditions, not just. 


those that deal with.infertility- type operations. ‘Are the 
authors truly advocating the’ routine use, pf Hyskon for - 
all benign gynecologic procédures? Cee 

_ The authors state that they ave observed side effects 
iri almost all of the: woren: Wiio hàd Hyskon i instilled 
into their abdominal cavities: during the: ‘Surgical pro- 
cedure. They mention spontaneous. leakage. igl 
women and swelling of the labia in:18 women and then 
state that almost. all had: à rióhgaseous:bloating;: sensa- ; 
tion. Were there ány. other’ sidejeffect r 1:5: — 6.05 

.Hyskon is a high-molecular weight . dextran cóm-:- 
posed of a complex polysaccharide which: has high vis-- 
cosity and hyperosmolarity. It coats raw serdsal surfaces 
and abrasions and, retards blood clot adherence and © 
fibrinous adhesions by its siliconizing e efféct, which ¢ api ` 
pears to be antithrombotic. ' It ‘may have ‘fibrinolytic 
activity and does produce’ a trafisient ascites for 3 to 7^ ` 
days as the dextran molecules undergo metabolism with ' 
a shift of extracellular fluid into the: ‘peritoneal cavity. 
The osmótic gradient created ‘draws i in about 2.5 times 
the VOR instilled into the mu from’ thé, vascular . 
space. . r. s i 

. The volume of Hyskon istilled intó ‘thie na 
cavity depends upon the size, of: the. pelvis. An amount 
sufficient to float the tubes and: ovaties and cover the 
uterus should be used, When oné takes tlie patient out 
of Trendelenbürg position, it ‘appears t that only 100: ml . 
of Hyskon i in most agen is adequate to float the tubes 
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and ovaries and cover the uterus. At the University of 
Michigan we have limited the volume of Hyskon in- 
stilled into the pelvic cavity to 100 ml. From January, 
1982, through June, 1984, 75 women received Hyskon 
intrapelvically prior to closure of the abdominal wall. 
We observed some fluid shifts with slight abdominal 
distention but no leakage of fluid through the wound 
and no labial edema. The use of steroids and pro- 
methazine was discontinued when we began using Hy- 
kon in early 1982. We have encountered no wound or 
pelvic infections to date. 

Could it be that the addition of steroids caused some 
of the problems they encountered? Can they truly at- 
tribute the weight gain noted in the postoperative pe- 
riod to the Hyskon or to the steroid therapy? One side 
effect in our series, not mentioned in this report, is 
oliguria caused by the fluid shifts from the vascular 
space to the intraperitoneal cavity. Fluid imbalances 
secondary to the intraperitoneal osmotic load appear 
to be entirely related to the amount of Hyskon used.? 

Allergic reactions can be related to red-beet allergy.‘ 
Anaphylaxis has mainly been seen in patients in whom 
2200 ml of Hyskon had been used. 

The authors have not proved the effectiveness af 
Hyskon for the prevention of postoperative adhesions 
in their series. Neither have they adequately demon: 
strated the safety of Hyskon in "routine gynecologic 
use" unless they limit their definition of the latter to 
infertility surgery, including operations on the fallopian 
tube and ovary. Interestingly, the usefulness of Hys- 
kon in preventing pelvic adhesions is still debated. In 
our series I have seen benefit in approximately 8096 of 
patients but do not have adequate control. subjects to 
formally publish the data. Obviously, what is needed is 
a prospective randomized control study to adequately 
determine the effectiveness of Hyskon as an adjunct to 
prevent pelvic adhesions. 
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Dg. Jack S. GRUBER, Dayton, Ohio. The authors of 
this paper asked "Is intraperitoneal Dextrari 70 safe for 
routine gynecological use?" The rationale for use of 
dextran 70 as an adjuvant to prevent postsurgical pelvic 
adhesions is supported by a review of the literature. 
The authors then proceed to cite the low incidence of 
complications in an antiadhesion regimen that did not 
consist of dextran 70 alone but is combined with dexa- 
methasone and promethazine. I now have 7 years of 
experience in the use of this regimen as an adjuvant to 
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prevent postsurgical pelvic adhesions in infertility op- 
erations and extended it to routine gynecologic use 4 
years ago. I have observed a very similar incidence of 
postoperative complications but have noticed a smaller 
percentage of women complaining of labial edema and 
abdominal bloating. The routine use of only 100 ml of 
dextran 70 would most likely explain my observation. 
I agree with the authors that the spontaneous leakage, 
what appears to be a mixture of dextran and peritoneal 
fluid, through the abdominal incisions is not a serious 
problem, but it can be very disturbing; I have had the 
experience of drainage continuing for longer periods 
than they observed. I continue selectively draining the 
extra fascial space in some:patients, particularly in the 
obese patients, to reduce wound separation. 

I caution readers of this paper against focusing 1 in 
on the use of dextran 70 alone as their total pelvic 
adhesion prophylaxis protocol. I must remind you that 
these patients were treated with dexamethasone and 
promethazine prior to, during, and after the operation, 
as well as coverage with antibiotics. It may well be that 
the loading dose of dexamethasone prior to the op- 
ération would prevent any of the anaphylactic reactions 
reported with its intravenous use in the literature. Also, 
I would like to point out that the use of dextran 70 is 
only one of multiple factors involved in the adhesion 
prophylaxis protocol of these authors. In addition to 
the use of dextran 70, dexamethasone, and prometh- . 
azine, the authors' low incidence of side effects may 
also be attributed to their selection of patients having 
an elective operation for infertility and thereby their 
avoidarice of patients with active infectious processes. 
I suspect they also added many of the other adjuvants 
used in the prevention of pelvic adhesions, that is, the 
use of nonreactive suture material, meticulous hemo- 
stasis, prophylactic antibiotics beyond the temporary 
ascites, the use of antiprostaglandins in pain control, 
reduction in postoperative narcotic doses—sometimes 
augmented with a TENS (transcutaneous electrical 
nerve stimulator) unit, early feeding of solid foods to 
stimulate bowel motility, and operating in a progester- 
one hormonal milieu, all of which improve our surgical 
result. The author concludes that the side effects of 
dextran 70 are low enough that any pelvic surgeon 
should consider its use when performing a surgical pro- 
cedure that may affect a woman’s future reproductive 
potential. It has been my observation that for many of 
these patients the prior pelvic surgeon was not an ob- 
stetrician or gynecologist but a general surgeon. It has 
been very difficult to get these surgeons to modify their 
choice of suture material for use on reproductive tissue. 
Before asking them to pick up the dextran 70 and pour 
it in the abdomen, we must first ask them to lay down 
their catgut and chromic suture material. In reality, the 
use of catgut and chromic suture material is a proteina- 
ceous string transplant to man to which many patients 
react with the formation of severe adhesions. I agree 
with the authors that the routine use of dextran 70 as 
an adjuvant in adhesion prophylaxis in elective non- 
infectious gynecologic surgery should be seriously con- 
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sidered by all pelvic surgeons. But, let us not isolate 
dextran 70 and consider it as the only factor. It may 
be the most important single factor in our modern 
adhesion prophylaxis regimen, but changing a single 
factor will not give you the results achieved by these 
authors. 

Dr. JOHN H. Marrox, Albuquerque, New Mexico. 
At our institution we did an in vitro study demon- 
strating that Hyskon supports magnificently bacterial 
growth in cultures of Staphylococcus, Streptococcus, and 
Pseudomonas organisms and Escherichia coli. It supports 
growth over a 48-hour period of time, which is the 
critical time to the surgeon. The numbers of the bac- 
teria increase in logarithmic amounts, so there is sig- 
nificant growth. 

I personally have some reservations about using the 
material routinely in the patient undergoing a gyne- 
cologic operation, because I think this material has been 
shown to be effective in preventing adhesions only in 
specialized circumstances. 

One of the other things I would like to mention is 
that the author is using a very complex regimen in 
trying to prevent adhesions. On a pharmacologic basis, 
there is a strong case that promethazine would be help- 
ful. However, it is impossible to show either in animals 
or humans that this agent is really advantageous when 
one is trying to evaluate which preparation to use. 
Rather than compounding the experiment by using 
several drugs to prevent adhesions, one should evaluate 
the effectiveness of each agent. 

Finally, I would like to ask the authors if they have 
observed the occurrence of shoulder pain. Shoulder 
pain has been seen on our service, and in some cases 
' it is extremely extensive and requires an extra day of 
hospitalization. | 

Dr. L. RUSSELL MALINAK, Houston, Texas. I would 
like to make two points. In contradistinction to the in- 
formation that you just heard about in vitro bacterio- 
logic growth, we have found that there was no bacterial 
growth in Hyskon in a similar in vitro study conducted 
in collaboration with Dr. Tom Elkins, Department of 
Obstetrics and Gynecology, University of Tennessee 
Medical School. 

Regarding the volume of Hyskon, we use 200 ml 
routinely, except in those cases in which the patient is 
very small. 

Dr. MAGYAR (Closing). The points that the discus- 
sants brought up are certainly very helpful. In regard 
to Dr. Ansbacher's comments, are we truly advocating 
routine use of Hyskon for all benign gynecologic pro- 
cedures?. No, we are not. However, we are asking you 
to consider its use in young women of reproductive 
age, for whom you wish to do everything possible to 
maintain their reproductive potential. I think these pa- 
tients are very much like infertility patients, and except 
in situations where there is acute infection or some 
other definite contraindication, we would not hesitate 
to use Hyskon. I do not think that there is a great 
difference between these patients and young women 
undergoing benign gynecologic surgery. 


Intraperitoneal dextran 70 203 


We did not limit the use of Hyskon based on age, 
weight, or any of the other preoperative medical con- 
ditions that we encountered. 

The majority of our patients are private referral pa- 
tients. However, we did not use Hyskon selectively, 
since all patients received this medication. Thus, by 
comparison, a young woman undergoing benign ovar- 
ian cystectomy is, in many respects, very much like the 
typical infertility patient who we dealt with in this study. 

Dr. Ansbacher also asked if there were any other side 
effects. No, there were not. The side effects that we 
reported were those that we observed. The one ques- 
tion that I would have in my mind is whether or not 
any patients developed any degree of pleural effusion. 
This I cannot reflect on, since we did not perform chest 
x-ray examination routinely in these patients. 

As to the volume of Hyskon used, I do not believe 
that 100 ml is adequate. With Dr. Malinak’s comments 
in mind, I think the question is whether we are at- 
tempting merely to cover or coat the pelvic structures 
with Hyskon or whether we are trying to create a lim- 
ited ascites. I think 100 ml would be adequate to coat 
the pelvis, but I believe we are trying to do more than 
that and perhaps with added volumes of Hyskon, we 
do create a more extensive and desirable ascites. There 
may also be a dose-effectiveness relationship between 
Hyskon and its effect on fibrin degradation. 

There is debate in the literature today concerning 
the ideal volume of Hyskon to be placed into the peri- 
toneal cavity. Krinsky et al.’ placed a relatively small 
amount of dextran (50 ml) into the peritoneal cavity. 
Twenty-six hours later they examined this woman by 
laparoscopy and found approximately 255 ml of a mix- 
ture of peritoneal fluid and dextran. So, perhaps we 
are desirous of creating a greater volume of peritoneal 
fluid or a limited ascites, and this can be better achieved 
with the 200 ml of dextran that is placed into the peri- 
toneal cavity. 

In regard to oliguria, we continued our patients’ in- 
travenous therapy until the morning of their second 
postoperative day. I think discontinuing the intrave- 
nous therapy sooner would probably limit weight gain 
and perhaps would decrease abdominal distention. On 
the other hand, it might then be expected that there 
would be a greater incidence of oliguria. 

I would agree very much with Dr. Ansbacher that 
the dexamethasone that we utilized did indeed increase 
the incidence of weight gain as a result of its fluid- 
retaining properties. 

Dr. Gruber and Dr. Ansbacher made mention of a 
randomized prospective study. The adhesion study ' 
group was an attempt to do this. Unfortunately, even 
though a number of institutions participated, to date 
the number of patients studied has been relatively 
small, and with the varying number of surgeons in that 
study and the unfortunate use of normal saline solution 
as the control substance, one must question to some 
degree their study design. 

Dr. Gruber mentioned that labial edema and post- 
operative wound drainage is very upsetting to the pa- 
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tient, and I would agree with him very much. We are 
very careful to inform our patients prior to the oper- 
ation that these side effects may occur. Then if the 
effects are experienced in the postoperative period, the 
patient is thus forewarned and generally under these 
circumstances does very well, both physically and emo- 
tionally. 

Dr. Mattox referred to shoulder pain. This is some- 
thing that, of course, we have all seen in instances of 
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hemoperitoneum. We certainly see it after laparoscopy, 
but it has been our experience that we have not had 
patients complain of shoulder pain following the use 
of the intraperitoneal dextran. 
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Chorionic villus sampling for first-trimester prenatal diagnosis: 
Northwestern University Program 
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We present our initial experience in developing a chorionic villus sampling program at Northwestern 
University. In phase 1, we performed chorionic villus sampling in 58 patients prior to elective first-trimester 
abortion, assessing the reliability and reproducibility of obtaining adequate villus samples and performing 
cytogenetic analysis by means of both the direct and culture methods. Specimens were categorized 
according to quality: class |, multiple identifiable villi (n = 20); class Il, few villi or villi mixed with decidua 
(n = 15); class Ill, no villi (n = 23). There was a positive trend between operator experience, amount of 
villi obtained, and quality of cytogenetic preparations. in March, 1984, we received Institutional Review 
Board approval to perform chorionic villus sampling in continuing pregnancies (phase 2). Among the first 
20 cases we found two abnormalities (47,XY, -- 13; 45,X). The remaining 18 pregnancies were continuing. 
Recommendations are made for developing a chorionic villus sampling program. (Am J OBSTET GYNECOL 


1985;152:204-13.) 
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Amniocentesis is currently the technique most com- 
monly employed for prenatal diagnosis of genetic dis- 
orders. Although widely practiced, amniocentesis un- 
fortunately cannot be safely performed prior to 15 to 
16 weeks' gestation. Thus fetal diagnosis of chromo- 
somal or biochemical abnormalities can rarely be es- 
tablished prior to 18 weeks’ gestation.’ Couples awaiting 
results frequently undergo considerable psychological 
stress. Moreover, if a genetic disorder is detected and 
the couple elects to terminate the pregnancy, an abor- 
tion must be performed well into the second trimester. 
These circumstances impose greater risks and expense 
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to the woman compared with an outpatient first-trimes- 
ter abortion. 

Chortonic villus sampling for first-trimester prenatal 
diagnosis has the potential of becoming an attractive 
alternative to genetic amniocentesis. Prior to becoming 
a standard, however, considerable caution and moni- 
toring is necessary to establish the accuracy and safety 
of the procedure. We present here our initial experi- 
ence in developing technical expertise in chorionic vil- 
lus sampling and in assessing various laboratory meth- 
ods (phase 1). Thereafter we shall describe our own 
early experience in introducing chorionic villus sam- 
pling for prenatal diagnosis in continuing pregnancies 
(phase 2). We shall also provide recommendations for 
those contemplating initiation of a chorionic villus sam- 
pling program. 


Material and methods 

Phase 1. The objectives of this phase of the study 
were to (1) assess the quality of cytogenetic preparations 
as a function of chorionic villus specimen quality and 
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Fig. 1. Chorionic villus sampling procedure. 


of operator experience, (2) develop laboratory methods 

for obtaining cytogenetic preparations, and (3) corre- 

late the cytogenetic findings in chorionic villus samples 

and abortuses. 

. In August, 1983, our experimental protocol was ap- 

E m proved by the Institutional Review Board of North- 
o - western University, and informed consent of each study 
subject was obtained. Chorionic villus sampling pro- 
cedures were performed principally by a single inves- 
. "igator (S. E.) in a series of 58 patients undergoing 
elective first-trimester (6 to 12 weeks' gestation) abor- 
tion. The mean age of these patients was 27.2 years, 
with a range of 14 to 41 years. The distribution of 
gestational ages, as determined by the onset of the last 
menses, is shown in Table I. One of two instruments 

was used: (1) a 2.4 mm outer diameter, 18 cm long 
modified pediatric plastic nasogastric feeding tube with 
two side openings and a blunt tip which has a removable 

.. . aluminum stylet or (2) a 1.5 mm outer diameter, 21 cm 
E long Portex plastic catheter (Portex, Inc., Wilmington, 
: Massachusetts) which has a removable blunt-ended alu- 
minum stylet that protrudes sufficiently to obliterate 
the open end. The sampling procedure was performed 
in a fashion similar to that developed by investigators 
from London?? and Milan.‘ To describe briefly, with 
use of a real-time mechanical sector transducer (3.5 
MHz) or a phased-array sector transducer (3.5 MHz), 

can ultrasound examination was first performed to con- 
firm the gestational age (by measuring the crown-rump 

. - length) and to confirm fetal viability (by visualization 
= - -of heart movements). Patients whose pregnancies were 
determined to be beyond 13 weeks’ gestation or in 
A hom fetal viability was not confirmed were excluded 
from the study, Under sterile conditions the chorionic 
villus sampling catheter was then guided transcervically 
to the substance of the chorion frondosum under 




























Fig. 2. Ultrasonographic scan (sector transducer, 3.5 MEL 
showing chorionic villus sampling catheter approach: 
rion frondosum. | 


Table I. Distribution of the cases in phase 1 of — 
the study according to gestational age as 
calculated from the beginning of the last 
menses 
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continuous ultrasound (sector scan) monitor ij 
l and 2). After removing the stylet villus mat 
aspirated into a 20 ml syringe containing 5ml 
F12 media supplemented with penicillin (100 I 
streptomycin sulfate (50 pg/ml), and heparin (1 
ml). No more than four insertions of the catheter 
performed in any single patient in attempting T 
a sample. n 
Specimens were transported immediately to. 
oratory, where they were transferred to Pet 
and examined under an inverted microsc ope (x 1 
To assess the quality of the specimens, we categoriz 
them into one of three groups: class I, identifiable s vill 
with at least one arborizing cluster; class H, sma 
amounts of villi or mixed tissue, including some villi; S 
class IH, unidentifiable tissue, questionable villi, or no un 
villi. oe e 
Chorionic villus specimens were pied for cyto-- o 
genetic analysis in one of two ways: (1) the so-c alled | 
"direct method" initially described by Simoni et al’ and... 
later modified by Gregson and Seabright,* or (2 jaca 
ture method. In the direct method chromosome 
arations are obtained from spontaneous 1 
from the cytotrophoblast, which. permit 7 
























Table II. Proportion of each chorionic villus 
- sampling specimei class as a function of 
“operator. experience - 








e order of cases 


| greater a Gaon of menphäscs and permits Cio 
netic analysis in 5 to 7 days. 

i For the direct method, villi are rinsed in fresh media 
ind minced as necessary. Arborizing clusters of villi are 
transferred to 35 mm plastic Petri dishes containing 1 
ml Chang media (Hana Biologics, Berkeley, California) 
ind 1 maintained at 37? C in an open system (596 carbon 
ioxide/95% balanced air). Either immediately or after 
‘an overnight incubation, cultures are exposed to | x 
075 mol/L concentration of colchicine for 1 to 3 hours. 
Media are then replaced with a hypotonic solution of 
2 ml of 196 sodium citrate for 10 to 15 minutes, rinsed 
briefly i in a 1:1 absolute methanol/glacial acetic acid fix- 
ative, and stored in a 5:2 fixative overnight at — 20? C. 
^. Prior to slide preparation the villi are rinsed several 
times with 5:2 fixative and then treated with 60% to 
70% acetic acid for 5 to 10 minutes. Very small drops 
of the cell suspension are distributed by means of a 
micropipette onto dry prewarmed slides. The slides are 
‘then dried at least 2 hours in an oven at 40? to 45° C. 
— G-banding is achieved by pretreatment with pancreatin 
and staining with a Wright-Giemsa solution. 

In the culture method the villi are washed in Hanks 
balanced salt solution and transferred to 35 mm Petri 
dishes containing 3 ml of calcium- and magnesium-free 
.0.2596 trypsin solution; they are then agitated on a 
-girator for 2 hours. The villi and cell suspension are 
then filtered through a fine wire mesh with use of sy- 
-ringe suction. Villi are removed from the filter, trans- 
ferred to a 35 mm Petri dish containing 2 ml of cal- 
-cium- and magnesium-free 0.25% trypsin, and gently 
agitated for 30 to 60 minutes. Villi are rinsed several 
imes in Chang media and then distributed into 16 
ml Flaskettes (Lab-Tek, Miles Scientific, Naperville, Il- 
nois). If necessary, an additional amount of Chang 
media is added to moisten the growth surface of the 
2 Flaskette. Cultures are incubated in an open system (5% 
“carbon dioxide/95% balanced air) at 37? C and moni- 
l tored daily for growth. When the cultures show ade- 
|^ quate. mitotic activity (usually 5 to 7. days), they are 
— sequentially exposed toa 2 x 10°? mol/L concentration 













































of colchicine for F to F hours, a 9. 7% sodium citrate — 





solution for 20 minutes, and several changes of 5:2 
absolute methanol/glacial acetic acid fixative. The bot- 
tom of the Flaskette (which 1s a microscope slide) is 
removed and G-banding is achieved as described for 
the direct method. 

In 10 cases, cytogenetic analyses were performed on. 
the abortuses (methods were a modification of those 
previously described by Elias et al.*) as well as the cho- 
rionic villus sampling samples. 

Phase 2. Our initial experience (described later) was 
sufficiently encouraging that in March, 1984, we sought 
and obtained approval from the Institutional Review 
Board of Northwestern University to offer chorionic 
villus sampling in continuing pregnancies. The follow- 
ing were considered to be indications for offering cho- 
rionic villus sampling: (1) advanced parental age (usu- 
ally maternal age of 235 years), (2) prior child with a 
chromosomal abnormality, and (3) fetus at high risk for 
a detectable mendelian disorder (for example, Tay- 
Sachs disease, sickle cell disease). 

Chorionic villus sampling was performed only in pa- 
tients whose pregnancies were between 7 and 11 weeks 


gestation as determined by the onset of the last menses, _ 


and confirmed by ultrasonographic measurement of 
the crown-rump length (that is, between 9 mm and 41 
mm). Patients were excluded from the study if (1) fetal 
viability was not confirmed (by ultrasonographic visu- 
alization of fetal heart motion); (2) multiple gestation 
was diagnosed by ultrasonographic scanning; (3) patho- 
logical conditions were present which conferred in- 
creased risk in performing chorionic villus sampling 
(for example, active genital herpes simplex infection, 
severe cervicitis, active uterine bleeding); (4) large sub- 
mucous uterine leiomyomas were ultrasonographically 
visualized, and reasonable access to the chorionic villi 
was considered impossible. 

The techniques for chorionic villus sampling and the 
processing of specimens were similar to that described 
in phase | except that a 2.1 mm outer diameter radio- 
paque Teflon catheter (E-Z Cath, Desert Pharmaceu- 
tical Co., Inc., Sandy, Utah) cut to 16 cm was used for 
sampling. Also, the chorionic villus sampling specimens 
were examined in the operating room under an in- 
verted microscope (X50) to assess the quality of the 
specimen and the necessity of performing additional 
samplings. The chorionic villus sampling procedures 
were performed in an ambulatory surgical suite. Fol- 


lowing chorionic villus sampling, fetal heart movements ^^^ 


were verified by ultrasonographic visualization. 

Because of the uncertain risk of maternal cell con- | 
tamination in the chorionic villus sampling ; specimen 
which could lead to an erroneous fetal dia osis, the 


investigative protocol provided the option each pa- | 
plement to 









tient whose results. showed a. 46 
have a subsequent genetic a amnio nt 
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Table III. Success of culture growth as a 
function of speciinen quality 







Culture growth 
Growth . 


I 13 87 2 15 
II l l4 6 7 
III 11 69 5 16 

Total 25 66 13 38 


Table IV. Success of culture growth from class 
I specimens as a function of laboratory 
experience 





Successful 


No. of cultures 


initiated 
Specimens from Cases 1-30 6 4 67 
Specimens from Cases 31-58 9 9 100 
Total | 15 13 87. 


tional cost. All patients were scheduled for a follow-up 
level II ultrasound evaluation at 18 weeks’ gestation to 
survey for gross fetal malformations, particularly neu- 
ral tube defects, and to assess fetal growth. 


Results 


- Phase 1. In 25 cases the catheter was transcervically 
passed into the uterus oncé in an attempt at obtaining 
chorionic villi, in 25 cases the catheter was passed twice, 
in seven cases the catheter was passed three times, and 
in one case the catheter was passed four times. Table 
II shows that there was a positive trend between the 
chronologic order of the chorionic villus sampling (that 
is, increasing operator experience) and an ability to 
obtain the best quality specimen (class I). 

Among 38 specimens in which cultures were initiated 
from chorionic villi, growth occurred in 6695 (Table 
III). Not surprisingly, the best results (87%) were de- 
rived from the 15 cultures initiated from class I spec- 
imens. Growth occurred in 67% of cultures initiated 
from class I specimens obtained during the first 30 cases 


of the series, but in all class I specimens initiated from : 


the last 28 cases (Table IV). Metaphases showing at least 
600 bands were consistently obtained from cultured 
chorionic villus sampling specimens. Among 39 cho- 
rionic villus. sampling specimens in which the direct 
methods were used, we obtained metaphases in 11 
(28%); however, the banding quality was not as optimal 
as that achieved by the culture method. 


Among 10 cases in which chromosomal analysis was 


available from both the chorionic villus sampling spec- 
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Table V. Summary of chorionic villus sampling 
procedures in the first 20 diagnostic cases 






Number of passes of | Cytogenetic analysis from 
chorionic villus chorionte villus 
sampling catheter sampling. specimen 








l 2 46,XX 
2 2 46,XY 
3 3 46,XX* 
4 5 47,XY,+ 13 
5 4 46,XX 
6 3 46,XX 
7 3 46,XX 
8 3 46,XX 
9 8 5 45,X 
10 10 3 46,XX 
M 10. 2 46,XX 
12 - 95 2 46,XY 
13  '85 1 46,XX 
14 10 2 46,XY 
l5 ^7 4 46,XX 
16 9 | 46,XY 
17 10.5 2 46,XX 
18 10 2 46,XX 
19 95 1 46,XY 
20 95 3 46,XX 


*Amniocentesis at 16.weeks’ gestation revealed a 46,XY 
complement, presumably indicating maternal cell contami- 
nation in the chorionic villus sampling specimen. 


imeris and the abortus, there was concordance for sex 
in.9 of 10 cases. In one class III chorionic villus sam- 
pling specimen (poorest quality) the chromosomal com- 
plement was 46,XX, but the abortus was 46,XY, indi- 
cating maternal cell contamiriation. 

Phase 2. Among our first 30 women who received 
formal genetic counseling and, were offered chotionic 
villus sampling, 22 women elected to undergo the pro- 
cedure. In all except two cases the indications were 
advanced maternal age (35 years or older). One patient 
was a 30-year-old woman who had a previous child with 
trisomy 21, and the other was a 30-year-old woman 
who had a previous child with trisomy 13. In all cases 
the fetal heart movement was ultrasonographically vi- 
sualized, indicating fetal viability. One woman was de- 
termined to have a large posterior leiomyoma, and it 
was believed that access to the chorionic villi would be 
difficult; chorionic villus sampling was therefore not 
attempted and the patient was scheduled for an am- 
niocentesis at 16 weeks' gestation. In another woman 
a twin gestation was ultrasonographically diagnosed, 
and she was also scheduled for an amniocentesis at 16 
weeks’ gestation. 

Tlie remaining 20 patients underwent the chorionic 
villus sampling procedure. Table V summarizes the 
pertinent data. The total amount of chorionic villus 
sampling specimen per patient ranged from 1 mg to 
30 mg as estimated by comparison to a predetermined 
reference standárd in which varying amounts of villi 
were weighed. In all 20 cases cytogenetic analysis was 
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made by means of the culture method; in 12 of the 20 
cases the direct method was also performed. In seven 
of the 12 direct analysis was believed réliable and in- 
deed the results correlated with that from the culture 
method. In four of these 12 cases the metaphases were 
insufficiently spread to permit cytogenetic analysis, 
whereas no metaphases were observed from one of the 
cases in which direct. preparations were attempted. 

. Case 4 revealed a 47,XY, + 13 complement and case 
9 a 45,X complement. Both patients electively termi- 
nated their pregnancies. In case 3 a class III chorionic 
villus sampling specimen was determined to be 46,XX. 
We therefore recommended an amniocentesis at 16 
weeks’ gestation. This revealed a 46,XY complement, 
presumably indicating maternal cell contamination in 
the chorionic villus sampling specimen. 

Except for the two cases in which patients cated 
elective abortion because of a chromosomal abnormal- 
ity, all pregnancies are currently continuing, (that is, as 
of October 10, 1984, there had been no.spontafieous 
abortions in our series thus far, with patients having 
been followed for between 1 and 28 weeks after the 
chorionic villus sampling procedure). Four patients 
have experienced spotting per vagina for up to 6 days 
following chorionic villus sampling. Otherwise, all 
pregnancies have been uncomplicated. 


Comment un 

Historical aspects. Sampling fetal tissues in the first 
trimester for prenatal diagnosis was first attempted 
over a decade ago. In 1973 Kullander and Sandahl’ 
studied a series of 39 women 'undergoirig elective preg- 
nancy termination between 8 and 20 weeks of gestation, 
25 being between 8 and 12 weeks of gestation. Subjects 
underwent transcervical chorionic biopsy with use of a 
5 mm endocervicoscope and biopsy forceps. Cytoge- 
netic analyses were completed in 20 cases, all of which 
were normal and concordant with respect to the sex of 
the abortus. In 19 cases, pregnancy termination was 
delayed between 7 and 43 days; the only complications 
consisted of two patients who developed infection. | 

In 1975 the faculty at Tietung Hospital: of Anshan 
Iron and Steel Company, Anshan, China, reported 100 
cases in which pregnancy was allowed to continue after 
a 8 mm diameter cannula was “blindly” introduced 
transcervically to aspirate chorionic villi. Fetal sex was 
determined by X-chromatin analysis. Four pregnancies 
aborted sporitaneously after the procedure, 30 were 
terminated on the basis of sex prediction, and the re- 
maining 66 pregnancies were allowed to continue. 
Among these 66 the accuracy rate (that is, correct fetal 
sex prediction) was 94%. 

A different approach was attempted i in 1977 by 
Rhine et al? These workers devised an “antenatal cell 
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extractor” to obtain exfoliated trophoblastic cells by la- 
vage of the lower uterine segment. Unfortunately, our 
group and others also tried this technique and con- 
cluded that first-trimester prenatal diagnosis was not 
feasible with use of cells obtained by this method. 

Improved success for chorionic villus sampling be- 
came possible with the development of ultrasound tech- 
nology that allowed precise placement of sampling de- 
vices. In 1982 Kazy et al.'!° in Moscow studied 165 
cases between 6 and 12 weeks’ gestation. Transcervical 
chorionic villus sampling was performed in one of two 
ways: (1) following real-time or gray-scale ultrasono- 
graphic evaluation by means of a 1.7 mm diameter 
fetoscope with a direct-vision biopsy forceps (55 cases) 
or (2) with use of a 2 mm diameter flexible biopsy 
forceps under simultaneous real-time ultrasonographic 
guidance (110 cases). In 26 cases chorionic villus sam- 
pling was performed in pregnancies allowed to con- 

tinue. The indications included hemophilia Aor B (14 
cases); Duchenne muscular dystrophy (six cases); X- 
linked hypocephalus (two cases) prior Turner syn- 
drome (four cases). Eleven women elected to terminate 
their pregnancies because a male fetus was diagnosed; 
two pregnancies were terminated "at the mother's re- 
quest.’ ' The remaining 13 patients continued their 
pregnancies. Of these, 11 were delivered of normal 
infants and two pregnancies were continuing at the 
time of the report. 

In-1982 Old et al. reported 63 patients in whom 
chorionic villus sampling was performed prior to elec- 
tive first-trimester abortion (7 to 13 weeks’ gestation) 
via transcervical introduction of a 1.5 mm diameter 
plastic catheter with a malleable aluminum obturator 
(Portex Ltd., Hythe, Kent) directed under simulta- 
neous real-time ultrasound guidance. In none of these 
cases was there any untoward effects following chori- 
onic villus sampling. These investigators then applied 
similar techniques in three continuing pregnancies. 
One of two fetuses at risk for g-thalassemia was af- 
fected, and the patient elected to terminate the preg- 
nancy. In.the other case the fetus was unaffected, and 
the pregnancy was continued. One case at risk for sickle 
cell anemia later showed a missed abortion. 

In March, 1983, Brambati and Simoni” described 
ultrasonographically directed chorionic villus sampling 
(Portex catheter) in a 37-year-old woman heterozygous 
for Duchenne muscular dystrophy. Cytogenetic anal- 
ysis revealed a 47,XX, + 21 fetus, and the patient 
elected to terminate her pregnancy. By late spring of 
1983 investigators from around the world reported ad- 
ditional case reports and small series describing cho- 
rionic villus sampling for first-trimester prenatal di- 
agnosis for a variety of genetic disorders. 

The largest reported experience from a single center 
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is from Simoni and colleagues! in Milan, Italy. In 1983 
they reported 372 cases in which chorionic villus sam- 
pling was performed prior to pregnancy termination. 
In 62 cases the procedure was performed by transcer- 
vical fetoscopic sampling, in 159 by blind aspiration of 
villi by means of a plastic tube, in 48 by blind passage 
of the Portex catheter, and in 103 by ultrasonograph- 
ically guided passage of a Portex catheter. In the last 
series (Portex catheter plus ultrasound studies) the suc- 
cess rate for obtaining villi was 96%. This group utilized 

a "direct method" to obtain metaphases within hours 
after chorionic villus sampling. They also assayed eight 
enzymes directly from villi, thus showing that villi were 
suitable for rapid diagnosis of metabolic diseases. Sub- 
sequently, Simoni et al.?^ reported their first 100 di- 
agnostic chorionic villus sampling procedures in con- 
tinuing pregnancies, including two sets of twins. In two 
cases they failed to obtain adequate specimens for anal- 
ysis. Fetal cytogenetic diagnosis was successful in each 


of the 96 pregnancies in which fetal material was ob- . 


tained; in two additional cases villi were not obtained. 
The abortion rate following chorionic villus sampling 
was stated to be 8%, and only a few of the pregnancies 
had been delivered at the time of the publication. 

Safety and accuracy. Although numerous groups 
around the world have now initiated chorionic villus 
sampling programs, few data are currently available 
regarding either diagnostic accuracy or safety. There 
are several potential problems. First, aspirated cells 
could be of maternal origin (decidua), clearly an issue 
if the chorionic villus sampling specimen proves to be 
46,XX. Fortunately, decidua can usually be distin- 
guished from villi with use of a dissecting microscope; 
however, potential problems still exist, particularly in 
inexperienced hands. Second, trophoblastic cells may 
not necessarily reflect fetal status. Trisomic lines are 
known to exist in trophoblasts but not in embryonic 
tissue. Third, in vitro aberrations may arise, as they do 
in amniotic fluid cells. Overall, substantially more data 
must become available before assuming that chorionic 
villus sampling has the same diagnostic accuracy as am- 
niotic fluid culture. | 

Fourth, and perhaps more troublesome, is the fact 
that the complication rate as a result of chorionic villus 
sampling has yet to be established. Of course, any as- 
sessment of procedure-related losses must take into ac- 
count the absolute fetal loss rate as compared to the 
natural loss rate. Surprisingly, the natural loss rate is 
unknown. Abortion rates by week of gestation are avail- 
able, but times of losses in these studies were based on 
the clinical recognition of fetal death (for example, pas- 
sage of tissue). However, a fetus could have died weeks 
prior to the clinical manifestation of spontaneous abor- 
tion. Thus the appropriate comparisori for. chorionic 
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villus sampling studies would be losses occurring in 
women who show an ultrasonographically viable fetus 
(that is, a well-defined gestational sac, fetal heart mo- 
tion, and appropriate crown-rump length) appropri- 
ately corresponding to the gestational age as deter- 
mined by the onset of the last menses. Several sources 
of data indicate that loss rate after a normal 8 to 10 
week ultrasound study is only 296 to 496, depending 
upon age and other variables. These sources of data 
include (1) one prospective collaborative study by our 
group and others in which pregnancies are diagnosed 
by B-human chorionic gonadotropin radioimmunoas- 
say within 21 days of conception," and (2) studies in 
which ultrasonography is routinely performed at the 
time of initial obstetrical registration. More accurate 
figures should be available soon. It is apparent, how- 
ever, that ultragraphically normal pregnancies are thus 
lost much less often than previously believed. More- 
over, losses becoming clinically evident after 8 weeks 
usually reflect fetal deaths occurring weeks earlier (so- 
called missed abortions). 

Recently, Jackson and Wapner'? summarized pooled 
data of diagnostic cases from multiple centers, includ- 
ing our own. Among 1232 registered cases there were 
1084 continuing pregnancies (the 148 cases terminated 
for diagnostic reasons were excluded). None of the 140 
infants delivered at the time of the report showed con- 
genital anomalies. In the 1084 pregnancies, 55 (5.1%) 
of the fetuses were lost for all reasons. In their own 


` experience Jackson and Wapner had only two fetal 


losses among 170 diagnostic cases. These workers con- 
cluded that available data ". .. demonstrate that cho- 
rionic villus sampling i$ ak enough to permit a care- 
fully controlled clinical assessment of its safety and ac- 


curacy.” Indeed, a prospective and controlled study has 


been initiated through National Institute of Child 
Health and Human Development funding. Seven cen- 
ters in the United States (Baylor Medical School, Jef- 
ferson Medical College, Michael Reese Hospital, Mt. 
Sinai Médical School, Northwestern University, Uni- 
versity of California at San Francisco, Yale University) 
have agreed upon a common protocol in order to assess 
safety and accuracy. However, it will be several years 
before definitive data will be available. 
Recommendations for introducing chorionic villus 
sampling as a clinical service. Our initial experience 
in developing a chorionic villus sampling program at 
Northwestern University has provided us the basis for 
making the following recommendations. First, all as- 
pects of chorionic villus sampling performed either be- 
fore elective prégnancy terminations or for prenatal 
diagnosis in continuing pregnancies must be under the 
approval of an Institutional Review Board with in- 
formed consent from each subject. Subjects who are 
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candidates for prenatal diagnosis must specifically un- 
derstand that chorionic villus sampling is investiga- 
tional and not yet an accepted alternative to genetic 
amniocentesis. Second, our data in termination cases 
(phase 1) not surprisingly indicates that the success in 
obtaining adequate chorionic villi samples and in ob- 
taining accurate cytogenetic analysis is directly corre- 
lated with operator and laboratory experience. Ac- 
cordingly, we concur with the recommendations of 
Ward et al? in suggesting that the surgical and labo- 
ratory methods for chorionic villus sampling should be 
developed with the help of volunteers undergoing elec- 
tive first-trimester abortions. Only thereafter should 
chorionic villus sampling be offered for prenatal di- 
agnosis in continuing pregnancies in which a research 
protocol is used. Although the number of cases per- 
formed on patients prior to elective abortions will vary, 
we found about 50 cases to be sufficient. Third, in our 
experience culture methods routinely provide numer- 
ous high-quality metaphases (600 bands or greater). 
However, the direct method has not been so successful 
in consistently providing high quality metaphases. 
Modifications of the direct method alone may yet prove 
sufficient for accurate cytogenetic diagnosis. However, 
we currently utilize the culture method on all chorionic 
villus sampling specimens, while also performing the 
direct method if sufficient material is available. Fourth, 
we address the potential problem of maternal cell con- 
tamination by offering either a repeat chorionic villus 
sampling or a genetic amniocentesis if the chorionic 
villus sampling specimen is of poor quality or if only 
analyses from the culture method are available showing 
a 46,XX complement. Contamination could yield cy- 
togenetic, biochemical, or DNA restriction endonu- 
clease analyses that are not reflective of the fetal status. 
If an adequate sample of chorionic villi (25 mg) is 
obtained, the accuracy of prenatal diagnosis is oF 
timized. 


We wish to acknowledge the following individuals for 
their cooperation in this investigation: Drs. H. M. Arof, 
J. B. Asher, L. A. Carrow, M. Fredriksen, M. V. Gerbie, 
R. E. Lane, R. A. McDermott, L. S. Myers, R. J- Peirce, 
M. A. Rosner, D. Sawyer, R. Slupik, R..F. Valle. 
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Discussion 


Dr. FEDERICO G. Mariona, Detroit, Michigan. The 
authors have presented a narrative of their tribulations 
in organizing a clinical program for first-trimester pre- 
natal diagnosis through chorion villi sampling. 

They have concomitantly supplied a series of com- 
ments that contain a review of the work of other groups 
worldwide and supported this with 16 references, thus 
indicating the interest in this technique for the last 11 
years. 

Any team that has seriously initiated a project of this 
magnitude must recognize the importance of their rec- 
ommendations and I fully concur and SUE ROR those 
comments. 

- Our own experience involved the performance of 
over 100 cases of transcervical chorion aspirations on 
volunteers undergoing elective first-trimester abortion 
(8 to 12 weeks); the study was initiated in May, 1983, 
and protocolized in November, 1983. 

' Like that of the authors, our phase 1 was designed 
to assess the safety of chorionic villi aspiration along 
with the consistency and reliability of ultrasound ex- 
amination for placental location and catheter guidance 
and the adequate performance of the cytogenetics lab- 
oratory for sample examination, microdissection, and - 
culture techniques. We consider this phase critical in 


a 
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terms of evaluating sample size and annes of the 


- fronds as it related to accurate laboratory determina- 
tion. Twenty-six such determinations were performed, | 


and except for one culture contaminated with yeast, all 
villi karyotypes matched the karyotypes obtained from 
abortion material. 

We noticed small differences in the laboratory tech- 
niques and realize that they are probably guided by the 
local experience. Obviously, the purity of the sample, 
its size, and attention to details increase accuracy and 
metaphase yield and decrease maternal cell contami- 
nation.' Our laboratory utilizes both the direct and the 
culture technique. The decision as to which technique 
will be used is made at the time of the sampling, since 
the tissue is observed and evaluated immediately. A 
very adequate sample (10 mg) will lend itself for direct 
and culture procedures. A smaller sample is primarily 
processed for culture, avoiding the waste of valuable 
material. We extended our study and provided cul- 
tured fibroblasts to the biochemical laboratory for en- 
zyme determination.’ I would like to ask the authors 
what their experience has been in this regard. 

The authors opted for a 2.1 mm diameter catheter 
for their clinical samples as opposed to continuing with 
the 1.5 mm catheter used for the cases in phase 1. The 
catheter was also shorter (16 cm) as opposed to 2] cm 
in phase 1. In our experience a thicker, shorter catheter 
that is stiffer introduces easily and may not necessitate 
a stylet; it obtains a larger but not so clean sample. The 
lack of standardization of catheters is apparent, since 
several types are utilized around the world. Our pro- 


tocol includes presampling and postsampling maternal - 


serum a-fetoprotein determination. Did the authors 
perform this test? Have they seen any differences? I 
would like to hear their comments on the value of en- 


docervical cultures obtained prior to sampling, espe- 


cially in the clinical cases. 


I am surprised that of their class III specimens (those - 


called unidentifiable tissue, questionable villi, or no villi) 
6996 grew. Exactly what is it that grew? 

Usually we attempted no more than three catheter 
insertions, and the maximum in clinical cases has been 
two. Therefore, I am somewhat concerned that their 
group attempted five insertions, even though I am 
aware of the pressure one is under to obtain an ade- 


quate sample. Moreover, four of their patients exhib- 
ited vaginal spotting for one week; did they correlate 


this to the number of insertions? 

I noticed that in their clinical cases they leaned to- 
ward the tenth week (53%) versus 13% in phase 1. Was 
there any particular reason for this? I definitely agree 
with their second selection. 

Since they established a qualitative.classification for 
their samples, for what reason did they switch to the 
standard reference we all use (sample weight) for their 


- clinical samples? 
The authors discuss the natural embryo loss rate. We’ 


have found an unexpected rate of blighted ova and 
missed abortion at the time of our presample sono- 
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graphic evaluation. Have the authors any comments? 
I would like to add that the 0.9% spontaneous loss rate 
in the National Institute of Child Health and Human 


Development diabetes study as opposed to the variable 


rate reported worldwide for chorion villi sampling (0% 
to 2.8% and 6.5%) requires careful evaluation and clear 
discussion with the prospective parents. 

In summary, by late August, 1984, 2021 women had 
been sampled worldwide, 1952 of them successfully, 
and 348 had been delivered. The adjusted loss rate 
remains at 3.2%. 

Chorion villi sampling may demonstrate that its 
safety and accuracy is equal to or better than that of 


amniocentesis at 16 weeks, once a randomized, pro- 


spective, and controlled study such as the one presently 
being conducted in Canada, has been completed in the 
United States (I realize that is easier said than done). 
Once these limitations, contraindications, and risks 
are definitely and properly established and the patients 
and physicians clearly understand them, chorion villi 
sampling may offer a distinct advantage in decreasing 
parental anxiety and maternal morbidity related to ad- 
vanced second-trimester abortion. Until then, a scien- 
tific de minimis approach is strongly recommended. 
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Dr. ROBERT J. CARPENTER, Houston, Texas. Within 
the field of obstetrics, no specific area has changed more 
rapidly than prenatal diagnosis of fetuses at risk for 
genetic disease. Currently, chorionic villus sampling is 
being utilized in multiple centers around the world to 
obtain first-trimester results in women at risk for ge- 
netic disease. The paper under discussion today by Dr. 


Elias and his colleagues demonstrates in a correct fash- 


ion the phases of evaluation which must be utilized by 
all individuals attempting to do this procedure. One of 


the most important pieces of information presented by 


these investigators is that operator efficiency is directly 
related to extensive preclinical application of this tech- 


nique. There is a high rate of failed acquisition of ad- 


equate specimens for all operators during their initial 
phase-one procedure, and as they have demonstrated 
and as seen in our own experience, high-resolution 
sector scanning is required for defining the location of 
cord insertion and utilizing it as a marker for insertion 
of the catheter. 

' A second factor that is extremely critical in the se- 
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lection of patients for the procedure and is discussed 
briefly in their manuscript is the time of gestation. Al- 
though the volume of cases is insufficient in continuing 
pregnancies to demonstrate this, acquisition of speci- 


men is most appropriately reserved for those patients - 


who are at 9 to 11 or 12 weeks’ gestation when placental 
mass and localization can be adequately described by 
ultrasound scanning to allow passage of the catheter. 
The two major United States centers with more than 
300 cases each have adequately demonstrated this. One 
center samples only patients of >9 weeks’ gestation and 
has a catheter pass rate of 1.1 insertion per patient, 
whereas at a second center where 7 and 8 weeks’ ges- 
tations are routinely sampled, a pass rate of 2.2 per 
patient is seen in their statistics. Although some may 
attribute this difference to operator proficiency, both 
in Dr. Elias's brief experience and in our own, preg- 
nancies at 29 weeks’ gestation are much easier to sam- 
ple, with a larger volume of sample recovered and with 
a higher percentage of class I villi. 

In their discussion concerning phase 2 study, mul- 
tiple issues are raised which require accurate assess- 
ment. When these data are available, a reassessment of 
patients in whom chorionic sampling 1s appropriate 
may be required. The major concern for most individ- 
uals performing prenatal diagnosis is the overall loss 
rate intrinsic to chorionic villus sampling, which is 
above and beyond that of the loss rate at that same 
gestational age. Only a prospective randomized study 
stratified for gestational age will provide these data. 
However, from preliminary attempts by the seven Na- 
tional Institutes of Health centers to initiate this, it ap- 
pears that patients will often self-select themselves for 
sampling, which will not result in routine randomiza- 
tion. If this were not the major issue of chorionic villus 
sampling, one would not be concerned with this patient 
selection process. However, amniocentesis has a known 
loss rate of 0.5% (one in 200 patients) in the first 2 
weeks following the procedure and can be defined as 
a safe and accurate procedure. If the loss rate with 
chorionic villus sampling as seen in the major United 
States centers with good statistical data is 3%, then 
women having chorionic villus sampling are at in- 
creased risk over those having amniocentesis. There- 
fore the potential concern as noted by the authors re- 
garding the indications for chorionic villus sampling 
procedure should be considered carefully. Should the 
patient at age 35 witha 1% to 2% risk of a chromosomal 
abnormality be allowed to have chorionic villus sam- 
pling in the first trimester when the risk of loss of preg- 
nancy may be at least twice that of her risk for a de- 
fective child? Should advanced maternal age for cho- 
rionic villus sampling be raised to age 38, 39, or 40? 
Or should the sampling be reserved for women with 
high-risk disease such as balanced translocation carriers 
or metabolic or X-linked disease in which the risk is 
25% to 50% and would certainly warrant a 3% loss rate, 
which is currently the risk for fetoscopy and fetal blood 
acquisition for hemophilia testing. This is one of several 
major issues raised by the whole area of chorionic villus 
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sampling. The authors’ data with continuing pregnan- 
cies will not allow any conclusions to be made. However, 
their data as well as those of others in the National 
Institutes of Health collaborative effort and those of 
our colleagues across the world should be sufficient for 
this assessment to be made. Other questions that must 
be answered are (1) What is the risk of prematurity 
associated with the procedure? (2) What 1s the risk of 
intrauterine growth retardation compared to the gen- 
eral population: (8) Will the developmental outcome 
of the infants in these samplings be any different from 
that of those for whom sampling was by amniocentesis? 

Dn. Extas (Closing). With respect to the first ques- 
tion, our series was limited to cytogenetic analysis. We 
have not yet performed biochemical analysis on cho- 
rionic villus sampling specimens. We are currently ini- 
tiating such studies with collaborators at Children’s Me- 
morial Hospital. 

We did not perform a-fetoprotein testing before and 
after chorionic sampling. This has been considered by 
other groups. There is some question as to whether the 
sensitivity for a-fetoprotein testing performed so early 
in gestation is sufficiently precise to detect any signif- 
icant changes. 

With respect to the question of cervical cultures, we 
did perform cervical cultures for Neisseria gonorrhoeae 
in many of our patients. However, other groups around 
the world have recently indicated that the yield from 
such a screening program is very small. 

The issue of whether class III specimens provide 
diagnostically useful information is indeed a concern. 
If one gets a 46,XX complement, one would have to 
seriously consider the possibility of maternal cell con- 
tamination (that is, the source of tissue is possibly de- 
cidua). On the other hand, we feel that initiation of the 
culture is very important even if one has a class III 
specimen because if the results show a 46,XY or a chro- 
mosomal abnormality, it would presumably reflect fetal 
status. 

Dr. Mariona expressed concern about our willingness 
to pass the catheter up to five times. That was only in 
phase 1 of our study. In continuing pregnancies we 
limit our number of passages to three. 

Another question raised was in regard to the differ- 
ential between the gestational ages in our phase 1 and 
phase 2 patients, that 1s, the phase 1 patients were gen- 
erally at an earlier gestation compared to patients un- 
dergoing diagnostic chorionic villus sampling. The rea- 
son was that patients who were in phase | were having 
voluntary interruptions of pregnancy and presented 
earlier for their interruptions compared to patients un- 
dergoing antenatal diagnosis. As Dr. Carpenter had 
mentioned, our current opinion is that testing between 
8 and 10 weeks is optimal. 

Dr. Carpenter inquired about the indications for cho- 
rionic villus sampling and suggested we consider: lim- 
iting the procedure to high-risk groups (that is, those 
at risk for mendelian disorders). In our genetics unit 
we recommend flexibility in offering patients antenatal 
diagnosis. We do not adhere to rigid criteria. Each cou- 
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ple must weigh the risks/benefits ratio for themselves 
in deciding upon chorionic villus sampling or any di- 
agnostic procedure. Finally, current data would suggest 
that although amniocentesis may ultimately be of less 
risk with respect to a pregnancy loss as compared to 
chorionic villus sampling, the surprisingly low spon- 
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taneous abortion figures that we have encountered thus 
far are very encouraging and would, in my opinion, 
make antenatal diagnosis through chorionic villus sam- 
pling a potentially attractive option for indications like 
advanced maternal age. 





Noninvasive prediction of hyaline membrane disease: An 
optimized classification of sonographic placental maturation 


George M. Kazzi, M.D., Thomas L. Gross, M.D., Robert J. Sokol, M.D., and 
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Accurate prediction of fetal pulmonary maturity by means of a less invasive procedure than amniocentesis 
would be desirable. Sonographic diagnosis of a Grade Ill placenta has been reported to be an excellent 
predictor of fetal lung maturity. The standard classification of placental grading assigns grade according to 
the most advanced portion of the placenta. Using this classification, we studied 230 patients. in 80 
pregnancies with Grade ill placenta, three of the neonates developed respiratory distress syndrome. With 
reclassification of the placentas as immature, (no Grade Ill areas), intermediate, (only a portion of the 
placenta being Grade Ill), or mature, (Grade Ill placenta throughout), it was found that no neonatal hyaline 
membrane disease occurred in the 41 pregnancies with mature placentas, whereas 1296 of the neonates 
in the immature group and 896 in the intermediate group developed hyaline membrane disease. These 
findings suggest that when sonographic examination of the placenta shows both Grade III and non-Grade 
HI sections, there is still a risk for an immature amniotic fluid lecithin/sphingomyelin ratio and neonatal 
hyaline membrane disease. The placentas should be considered mature only when Grade |l] changes are 
present in all sections examined by ultrasound. (AM J Osstet GYNECOL 1985;152:213-9.) 


Key words: Hyaline membrane disease, sonographic placental maturation 


Prematurity remains a major cause of perinatal mor- 
bidity and mortality. Amniocentesis to assess fetal pul- 
monary maturity is a widely accepted procedure to pre- 
dict neonatal outcome. However, it is an invasive 
procedure associated with morbidity and even fetal 
mortality.’ Previous reports have suggested that less 
invasive methods for predicting hyaline membrane dis- 
ease might be useful. For example, in a previous study 
by the authors’ a sonographically determined fetal bi- 
parietal diameter of 90 mm was found to be associated 
with 100% absence of hyaline membrane disease. Re- 
cent advances in ultrasonography have provided the 
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clinicians with the ability to describe the maturational 
changes in the placenta as pregnancy advances. Gran- 
num et al? assessed sonographically diagnosed placen- 
tal changes and assigned Grades 0, I, IJ, and III to the 


progressively occurring appearance. A Grade III pla- 


centa had a perfect correlation with fetal pulmonic ma- 
turity. However, this finding was not confirmed by 
Quinlan et al.,* who reported that Grade III placenta 
could be associated with both an immature lecithin/ 
sphingomyelin ratio and neonatal! hyaline membrane 
disease. 

The standard classification of placental grading as- 
signs grade according to the most advanced portion of 
the placenta?; therefore, if Grade III changes are seen 
in one area of a placenta, the placenta is classified as 
Grade III. We have recently used this grading system 
in a study of 230 patients for whom ultrasound studies 
of the placenta and amniotic fluid phospholipids were 
evaluated. Among the group of 80 patients who were 
delivered following a Grade III placenta, three neo- 
nates developed hyaline membrane disease. The pur- 
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Table I. Modified classification of sonographic 
placental appearance, which is optimized for 
prediction of hyaline membrane disease 


Modified Standard classification (Grannum et 
classification al.) 
Immature Grades 0-11, no Grade IH 
Intermediate , Grade HI, part of the placenta only 
Mature Grade III, entire placenta 


pose of the present study is to attempt to optimize the 
classification of placental grading to avoid false pre- 
dictions of neonatal outcome. 


Material and methods 


In the study group of 230 high-risk patients referred 

. for fetal maturity assessment, ultrasound examinations 
were performed at the time of the amniocentesis by 
two experienced ultrasound technicians who used a lin- 
: ear-array real-time scanner. All sections of the placenta 


'.were scanned, and multiple photographic images were ` 


made. Initially, one of the authors, blinded to the results 
of the amniotic fluid tests, evaluated placental grades 
in all patients with use of the standard placental clas- 
sification of Grannum et al? in which the grade as- 
signed is that of the most mature area of the placenta 
visualized. One investigator then reexamined the pla- 
cental sonographic photographs and reclassified them 
into a "modified classification system," as outlined in 
Table I. Placenta was diagnosed as immature when only 
non—Grade III areas were seen (that is, Grades 0, I, or 
II according to Grannum’s classification), as interme- 
diate placenta when only a portion of the placenta was 
Grade IH and the remaining areas were Grade I or II, 
and as mature placenta when only Grade III areas were 
seen throughout all of the sections of the placenta that 
were examined. 

Amniotic fluid was obtained primarily by amniocen- 
tesis for clinical indication within 72 hours of delivery. 
Some of the samples from preterm pregnancies were 
obtained by needle and syringe through intact mem- 
branes at the time of clinically indicated amniotomy. 
Informed consent was obtained in all cases. The phos- 
pholipid profile in the amniotic fluid was determined 
by means of the two-dimensional thin-layer chromo- 
tography technique of Hallman et al. The standard- 
ization of this technique in our laboratory has been 
reported in detail elsewhere.’ Phosphatidylglycerol 
was quantitated by scanning the lecithin, phosphatidyl- 
glycerol, phosphatidylinositol, phosphatidylethanola- 
mine, and phosphatidylserine spots with a transmission 
densitometer in the dual-beam mode with attached lin- 
ear recorder and integrator. The densitometer scans of 
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Table II. Comparison of the modified 
classification of placental maturation with the 
standard classification of Grannum et al. 






Standard classification grade 


Modified classification 

Immature (150) 3 19 1928 0 
Intermediate (39) 0 0 0 39 
Mature (41) 0 0 0 4] 


all phospholipids were totaled and phosphatidylgly- 
cerol was expressed as a percentage of the total. A 
phosphatidyglycerol value >2% of the total was con- 
sidered to be positive. 

All patients were evaluated prospectively for an ob- 
stetric estimate of gestational age. Infant birth weights 
and pediatric estimates of gestational age based on the 
modification by Ballard et al.? of the Dubowitz exami- 
nation were recorded. 

One neonatologist, unaware of the sonographic and 
amniotic fluid findings, evaluated the cause of any re- 
spiratory distress on the basis of clinical history, physical 
examination, and chest x-ray films. The symptoms of 
respiratory distress used in the evaluation included 
tachypnea (760 breaths per minute), cyanosis, grunt- 
ing, subcostal retractions, and the need for supple- 
mental oxygen in order to maintain Po, above 50 mm 
Hg. The radiologic examinations of the chest were cat- 
egorized into four grades of hyaline membrane disease. 
Clinical as well as radiologic manifestations were re- 
quired to diagnose hyaline membrane disease. Neo- 
nates with respiratory distress related to pneumonia, 
transient tachypnea of the newborn, or congenital heart 
disease were excluded. 

Each category of the modified classification system 
was examined as to the frequency of each placental 
grade based on the standard classification system. Pa- 
tients in each placental maturity grade category of both 
the standard classification system of Grannum et al? 
and the modified classification system were examined 
as to the frequency of hyaline membrane disease, levels 
of lecithin/sphingomyelin ratio, phosphatidylglycerol, 
gestational age, and birth weight. The frequencies of 
pregnancy-induced hypertension and small-for-ges-: 
tational age neonates were examined in the three cat- 
egories of patients in the modified classification system. 
Statistical analysis was performed by means of. x’; 
p < 0.05 was considered significant. 


Results 


Clinical risk factors in the 230 patients included re- 
peat cesarean birth, 60 patients; Class A, B, C, or D 
diabetes mellitus, 34 patients; chronic hypertension, 25 
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Table HI. The association of progressive placental maturity iui mean levels of amniotic fluid 1 lecithin/ 
sphingomyelin ratio, percent of phosphatidylglycerol, pediatric estirmates of gestational age, birth weight, 
and eaey of hyaline membrane disease. | 


















Feki i 
P : sphingomyelin 
Placenta 


Immature (150) 
Intermediate (39) 
Mature (41) 


patients; severe preeclampsia, 7 patients; suspected in- . 
trauterine growth retardation, 46 patients; premature . 


labor, 17 patients; other diagnoses, 41 patients. 
The modified classification of placental maturity for 


patients in this series is compared in Table II to the. 
standard classification of placental maturation intro- 
duced by Grannum et al. Of 150 patients with immature . 


placentas based on the modified classification, three 


patients had Grade 0 placentas, 19 patients had Grade . 
I placentas, and 128 patients had Grade IJ placentas. 


Of the 80 patients with Grade III placentas according 


to the standard system, 39 had intermediate and 41 
had mature placentas ids to the modified clas- 


sification. 
When placental maturation based on ‘the standard 
classification of Grannum et al? was related to amniotic 


fluid phospholipids and neonatal hyaline membrane : 


disease, it was found that all three patients with Grade 
0 placentas had lecithin/sphingomyelin ratios <2 and 
negative phosphatidylglycerol values and had devel- 


oped hyaline membrane disease. Of the 19 patients with . 


Grade I placentas, five had lecithin/sphingomyelin, ra- 
tios of <2, 12 had negative phosphatidylglycerol values, 
and three eventually developed hyaline membrane dis- 
ease. Of the 128 Grade II placentas, 14 had lecithin/ 
sphingomyelin ratios of «2, 39 had negative phos: 
phatidylglycerol values, and 12 eventually developed 


hyaline membrane disease. Of the 80 patients with . 


Grade III placentas, four had lecithin/sphingomyelin 
values of «2,16 had negative phosphatidylglycerol val: 
ues, and three developed hyaline membrane disease. 
The relationships of placental maturation based on 
. the modified classification. with lecithin/sphingomy- 
elin ratio, phosphatidylglycerol values, gestational age, 
birth weight, and hyaline membrane disease incidence, 
are shown in Table III. Overall the mean levels of lec- 


ithin/sphingomyelin ratio, phosphatidylglycerol, and . 


gestational age were found to increase and the fre- 
quency of hyaline mémbrane disease to decrease. as 
placental maturity advanced. There were three neo- 


nates who developed hyaline membrane disease in the . 


group of patients classified as having intermediate pla- 


Phosphatidyl- 










Hyaline 
membrane 
Birth weight disease 
(gm) (76) 





37.0. € 2.7 2788 + 832 12 
37.7 + 2.5 2567 + 863 8 
39.9 + 1.6 3133 + 609 0 


cental maturity. All three were the result of pregnancies 


‘complicated by chronic hypertension and were deliv- 


ered prematurely (85, 35, and 36 weeks), based on the 
pediatric estimates of gestational age. No patients in 
the mature placental group had an amniotic fluid léc- . 
ithin/sphingomyelin ratio of <2, negative phosphati- - 


dylglycerol value, or a neonate with Ayaning membrane - 


disease. 

To further understand the basis of this finding, the. 
frequencies of hypertensive disease of pregnancy and 
small—for—gestational age births were examined in the 
modified classification system. The mean birth weight 


. in the intermediate group was less than that in either 


the immature or the mature group. The frequency of 
small—forzestational age infants was 16 of 39 (41%) in 
the intermediate group, a significant excess in com- 
parison to 23 of 191 (12%) in the other two groups 
combined (x? = 32.17, p < 0.001). Twenty-one (54%) 
of the pregnancies in the intermediate group were com- 
plicated by severe preeclampsia or chronic hyperten- 


` sion, compared to 34 of 191 (18%) i in the other two 
^ groups C = i 38, p « 0.001). 


Comment 


A . The key finding in this study is that a lacerta can 


be considered mature when Grade III maturational 
changes are present throughout. Thus in order for 


. placental grading to be a reliable predictor of the 


observed hyaline membrane disease, the Grade III 
changes; that is, calcifications and the compartmental- 
izations from the chorionic plate to the basal plate, 
should be seen in each of its sections: In the present 
study when the modified classification system was used, 
a mature placenta was always associated with a mature 
lecithin/sphingomyelin ratio, positive phosphatidyl- 
glycerol value, and absence of hyaline membrane dis- 
ease in’ the neonate.. 

In the standard classification system of placental ma- 
turity first described by Grannum et al.? Grade II 
changes on an ultrasound scanning are only required 
to be present in one area of the placenta for the ap- 
pearance to be considered mature. Although the initial 
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study. using this dein on of Gade ur diae showed 
100%, correlation of, Grade Til placenta with a mature 
lecithin/: sphiigdmyelin, „tatio, findings in subsequent 
_ studies have: been variable. In a study ofnormal patients: 


undergoing : ‘repeat césaredn ‘birth, Petrucha erat 


. found that. all patients: with: Grade IH placental changes 


- had, mature lecithin/sphingomyelin ratios. However, - 


/Tabsh!" found. that. thé, lécithin/ sphingomyelin ratio was 


“immature iri 8796 ‘of a group of: ‘patients + with preterm | 


Eo coii whó had Grade III placental changes. 


Wé have previously reported on the relationship of f 
2 / sonographically diagnosed. placental maturity to am- 


 niotic fluid phospholipid, ‘value and neonatal outcome 
_ by means ‘of the Standard’ classification system.” In the 
study population. sample, a.Grade.IlI placenta was as- 
“sociated: with 9596. mature. lecithin/ sphingomyelin ratio, 
80% positive phosphatidylglycerol,, and 96%.absence of 
hyaline: menibrane: ‘disease. In the current study in, 
which the’ ‘placental: aulttasound pictures were reeval- 


“uated in, ‘patients, ih, whom hyaline membrane disease 


occurred, following. identification of a Grade III pla- 
Jcenta, it was, noted’ that all. of them had Grade III ma- 


ctürity changes only ám portion. of their placentas. Thus’ 
—— td. thé mddified classification. reported i in the 


"present study, thee plátentas. would nat be considered 
mature:but; ‘would. be: €ófsidered intermediate. This 
intermediate group of "placental | maturity was com- 
posed’ largely, of: ‘pregnancies: complicated by maternal 


hypertensive’ disease and/or intrauterine growth retar- 


dations: Chas: Consistent - with : ‘previous reports in 


which ‘sonographic: evidence: ‘of Grade III placental | 


+ Changes Were. followedsby eonatal hyaline membrane 
"diséasé "s ‘hypertensive: mothers. "M In addition, 


VC 


oad), 
we, shave: ‘previgtisly: déported ` a. significant: associa- 


tion: of. Grade TIE placent v with intrauterine . growth 
retardation" uno [NE P n uer que E wey 

: Multiple studies have Shown that progressive placen- 
tal calcification: occurs, as. gestapion advances. Although 


the mechanism: of this calcification i is unknown, it. has . 


béen reported. to: progress na predictable fashion and 
to correlate: "with fetal. maturity. in the present study; 
' pregnancies: ‘with: ‘Grade: HI changes presént in only a 
portion. of the placenta were more likely to have hy- 
| pertensivei disease or. result i in the delivery of growth- 
- ‘retarded’ héonates. One could hypothesize that there 
may be à different mechanism of placental calcification 
_ that results. in’ à Grade I placenta in this group of 
complicated" pregnaticies. This mechanism, although 
; unknown, may i not be elated to fetal maturity. 
- In the- modified Classification described in this study, 
a, v placenta’ is _consideréd ` mature when. sonographic 
"changes are seen throughout, the entire placenta; -i if 
“Both Grade 1m arid non-Giade III sections are present, 


A 


"there ds sali: a. risk for: “mmature amniotic’ fluid test. 
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results atid hyaline membrane disease. Moreover, the 
modified classification described in this study is simple 
and uses a, familiar and straightforward terminology 
that is, descriptive of the neonatal outcome. Although 
a confirmatory study would be worthwhile, in the au- 
thor's experience the modified classification is more 
reliable, since it may avoid the false prediction of hya- 
line membrane disease which has been a controversial 
issue with the standard classification. 
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"Discussion. 


Dr. James P. YOUNGBLOOD, Kansas City, Missouri. 
Dr. Kazzi and. his co-authors are well known for their 
past 1 work in me use of ultrasonography for prediction 


: Roe 
Secun t 
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of fetal maturity. Last year at this meeting they pre- 


sented a paper using the Pipa: diameter to indicate 


fetal pulmonic maturity.' When the biparietal diameter 
was >90 mm they had no incidents of infant respiratory 
distress syndrome. 

In the present paper they provide us with a new 
classification of placental grading which appears to be 
more accurate in predicting fetal lung maturity than 
that of the standard Grannum classification. The Gran- 
num classification has been shown to be faulty in that 
Grade III (mature) placentas have indeed been asso- 
ciated with a small percentage of infants with respira- 
tory distress syndrome. In the authors’ group of 230 
patients, when the standard classification of placental 
grading was used, 80 pregnancies had Grade III pla- 
centas. Of these 80, three neonates developed respi- 
ratory distress syndrome. 

The authors modified classification. divides the 
Grade III placenta classification into intermediate and 
mature on the basis of either partial or complete 
changes of placental maturity. The incidence of neo- 
nates with respiratory distress syndrome was zero when 


the entire placenta had Grade III changes throughout.. 


I can find little fault with their final conclusion that 
placentas should be considered mature only when 
Grade III changes are present in all sections examined 
by ultrasound. 

It is of interest that the three neonates who developed 
respiratory distress syndrome and had Grade III pla- 
centas by standard classification were in the 35- to 36- 
week gestational age group and all were electively de- 
livered prematurely from mothers with chronic hyper- 
tension. In the modified classification all three infants 
fell into the intermediate group, and it is also of interest 
that most of the mothers of the infants in the inter- 
mediate group had complications of either hyperten- 
sion or preeclampsia. These infants also were small for 
gestational age, and in fact, the intermediate group had 
a lower mean birth weight than did the immature 
group. Dr. Kazzi does not state in his paper. what per- 
centage of the 41 patients ‘with mature placentas had 
uncomplicated pregnancies and were more than 38 
weeks of gestational age. It has been reported by Quin- 


lan et al.? that only 796 of infants at or near term have: 


a mature placenta, as defined in the authors’ modified 
classification. It would appear then that the new clas- 
sification has its greatest value when a “mature” pla- 
centa is present and does indicate almost without ex- 
ception the presence of fetal lung maturity and, if in- 
dicated, whether delivery may be accomplished. In most 
instances, however, in the group of patients requiring 
repeat elective cesarean séction, one would utilize pa- 
rameters other than placental grading to make a defin- 
itive decision. Such parameters would include serial 
scanning, femur length, biparietal diameter >90 mm, 
and even amniocentesis when the other factors are ei- 
ther not reliable or indicate immaturity. To rephrase it: 
when a mature placenta is diagnosed, amniocentesis 
may be avoided and delivery may be accomplished. 
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The authors suggest a confirmatory study as a worth- 
while project. It is my opinion that such a study should 
be prospective, and I look forward to seeing such a 
study from the authors in the future. 

I hasten to add that this modified classification of 
placental grading with its attendant simplified termi- 
nology is a valuable addition to the armamentarium of 
noninvasive techniques that help ee fetal pul- 
monic maturity. 
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Dr. Rupy E. SABBAGHA, Chicago, Illinois. In this 


paper the authors present an original method of de- 


fining a mature or Grade III placenta, namely, the ul- 
trasonic appearance of clear-cut cotyledons throughout 
the placenta rather than in just one portion. However, 
they do not describe how they can assign specific grades 
in posteriorly or fundally located placentas. Nonethe- 
less; there is a systematic correlation of placental grade 
to gestational age, presence of phosphatidylglycerol, 


' birth weight, and hyaline membrane disease. 


"The authors’ initial study of the same group of 230 
complicated pregnancies showed that 80 women were 
considered to have a Grade III placenta by the standard 
definition. In this group three neonates were reported 
to have developed hyaline membrane disease and in- 
terestingly all were (1) premature, although near term, 
and (2) the product of pregnancies complicated by 
chronic hypertensive disease. According to the authors' 
new definition of ‘Grade III changes, only 41 of 80, or 
5196, of these placentas were indeed found to be ma- 
ture. Further, in each case the pregnancy was beyond 
37 weeks, the lecithin/sphingomyelin ratio was 72.0, 
phosphatidylglycerol v was present, and none of the neo- 
nates developed hyaline membrane disease. By com- 
parison, the placenta was of intermediate maturity in 
39 of 80 (49%) patients. This group encompassed the 
three previously noted neonates with hyaline mem- 
brane disease. Additionally, in this intermediate group 
there was a Statistically significant increase in pregnancy 
complications and the delivery of small—for—gestational 
age neonates. 

" "The findings in this report as well as in a variety of 
other studies indicate that progressive changes in pla- 
cental grade are related to gestational age, àt least in 
normal pregnancies: The data suggest that it is very 
unlikely for a neonate to develop hyaline membrane 
disease in the presence of a Grade III placenta at 
term."? But then, only approximately 1596 of such term 
pregnancies have a Grade III placenta? Thus the clin- 
ical ee DE the test, tata is, a Grade III placenta, is 
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poor. In fact, within this context of a normal pregnancy 
at term all neonates do pulmonically well regardless of 
placental grade.’ 

In this study it is not clear how many of the 41 women 
with a mature placenta (Grade III changes seen in all 
placenta) were normal. Is it possible that in this group 
the presence of a mature placenta accurately predicted 
absence of hyaline membrane disease because the preg- 
nancies were both normal and at term? Regardless of 
the answer to this question the authors have clarified 
two areas. First, their new classification of a Grade III 
placenta appears to be predictive of pulmonary ma- 
turity at term. Second, an intermediate placenta is not 
only associated with hyaline membrane disease but also 
appears to increase the index of suspicion regarding 
complications such as intrauterine growth retardation. 
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Dr. CHIN-CHU LiN, Chicago, Illinois. I enjoyed this 
paper, its presentation, and discussions. But I want to 
clarify the point that 8% of the patients with inter- 
mediate placenta maturity are associated with hyaline 
membrane disease and that in fact there is a higher 
incidence of associated complications of intrauterine 
growth retardation and hypertensive disorders in this 
group. Up to now, most people believe that infants with 
intrauterine growth retardation do not develop respi- 
ratory distress syndrome at this maturity. So there is a 
little contradiction between what is observed and what 
is thought. Therefore, my first question is, Among the 
cases with intrauterine growth retardation in which re- 
spiratory distress syndrome developed in the inter- 
mediate group, are the infants really growth retarded? 

' I also would like to ask whether the investigators 
looked at the amount of amniotic fluid as a correlation 
between oligohydramnios and the placenta maturity or 
whether they considered it in relation to other param- 
eters in each group. 

Dr. ROBERT CARPENTER, Houston, Texas. The ques- 
tions I have concern the 20% of the patients who un- 
derwent amniocentesis who were to have elective repeat 
cesarean section. 

I would like to know when the investigators plan a 
cesarean section? Why did they perform an amniocen- 
tesis when the literature suggests that with early ultra- 
sound confirmation of dates, amniocentesis is not nec- 
essary if one plans delivery at 39 to 40 weeks? If they 
excluded their patients having repeat cesarean section 
from the data, what effect would that have on their 
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results? Also, is there correlation with other patient 
data, such as incidence of smoking? 

We have seen fully mature, entirely Grade III pla- 
centas as early as 28 to 29 weeks' gestation in pregnan- 
cies with normally developed infants of mothers who 
smoked two, three, and four packs of cigarettes per 
day. 

Dr. RICHARD P. PERKINS, Albuquerque, New Mex- 
ico. I want to emphasize a couple of points both of the 
reviewers have made in relation to the low incidence 
of Grade III placentas that are found in most popu- 
lations at this stage of gestation. I wonder what the 
incidence of the mature placenta as defined by these 
authors is in their particular population at the gesta- 
tional age of reference. 

We maybe talking about such a low-incidence prob- 
lem or such a low-incidence finding that the presence 
of it may require a good deal of patience if one is going 
to wait for it. 

Second, if I interpret the data presented by the au- 
thors correctly, the incidence of hyaline membrane dis- 
ease of 876 and 1296 in the intermediate and immature 
groups was associated with the significant frequency of 
a positive phosphatidylglycerol value. That suggests the 
possibility of an infant who was initially mature but at 
the time of delivery may have suffered some sort of 
metabolic instability that caused. a regression of pul- 
monary maturity behavior; perhaps this is related to 
the high incidence of perinatal complications in the 
population that the authors have studied. | 

I] am somewhat puzzled by these findings, since they 
do not seem to fit precisely with the expectations based 
on the pulmonary or the phospholipid data. 

- Dr. Kazzi (Closing). We were asked what number of 
sections of the placenta we were comfortable with. T'he 
aim was to have complete visualization of the placenta 
or as close to complete as possible. In almost all cases 
the placenta could be examined completely by use of 
two or three sonographic sections. Early in the study 
we were using a static scanner to try to get a complete 
visualization of the placenta. However, we found after 
comparing static examinations to real-time sonographic 
examinations that static imaging does not add any more 
information. However, in about 596 of the patients the 
placental maturity could not be assessed properly either 
because of posterior location of the placenta or because 
of fundal implantation. 

Dr. Youngblood asked how many of the 41 patients 
with mature placentas had uncomplicated pregnancies. 
The majority (35 of 41) of the pregnancies with mature 
placentas were normal and uncomplicated. The re- 
maining six had mild ‘obstetric or medical complica- 
tions, such as gestational diabetes controlled by diet or 
mild chronic hypertension with no treatment. 

Dr. Sabbagha asked how many of the mature pla- 
centas were of 38 weeks’ gestation or more. Of the 41 
pregnancies with mature’ placentas, two were at 37 
weeks and 39 were at 238. weeks, according to the 
Ballard modification of the Dobowitz examination. 
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Dr. Lin asked whether any of the three neonates with 
intermediate placental maturity who developed hyaline 
membrane disease were growth retarded. The answer 


to this question is no. All three were appropriate in size. 


for gestational age. This does not mean that growth- 
retarded fetuses do not develop hyaline membrane dis- 
ease. We have on more than one occasion, seen pre- 
mature growth-retarded infants develop hyaline mem- 
brane disease. Regarding the correlation between am- 


niotic fluid volume and placental maturity, this was not 


evaluated in the present study. 

Dr. Carpenter commented about the high cesarean 
birth rate arid the increased number of amniocenteses 
in our study. We did not perform amniocentesis in all 


pregnancies that had previous cesarean deliveries. 


Whenever early dating criteria were present, such as 
an ultrasound examination before 20 weeks of gesta- 


tion, early pregnancy test, and early fetal heart tones: 


by fetoscope, amniocentesis was not performed. These 
patients were delivered by cesarean section at about 39 
weeks. However, most of the patients in the study were 
indigent and presénted for prenatal care late in ges- 
tation. In the absence of good dating measurements, 
one feels obligated to document fetal maturity by am- 


niocentesis. I would like to stress one point: we usually: 


perform amniocentesis and repeat cesarean sections for 
pregnancies with more than one previous cesarean 
birth. Those with only one previous low-transverse ce- 
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sarean birth are usually allowed to labor and deliver 
vaginally if medical obstetric conditions permit. Re- 
garding the correlation of smoking with placental ma- 
turity, this was not addressed in the present study. 
Dr. Perkins commented on the low incidence of ma- 
ture placentas and its real value in detecting fetal ma- 


turity. The incidence of Grade HI mature placenta var- 


ies depending on the population and the definition 
used. In our original report we had 80 patients with 
Grade III placentas who constituted 35% of the studied 
population. If we include only the mature placentas 
according to the new classification, which would rep- 
resent 41 patients, the incidence decreased to 18%. 
Now we have to ask ourselves, "Does this add anything 
to the management of the patient?" From previous 
studies, as well as from the study we published before, 
patients who have mature placentas at term with no 
complications usually deliver neonates with no respi- 
ratory problems. This means that we could have 
avoided 1896 of the amniocentesis procedures if sono- 
graphic placental maturation was used to document 
fetal maturity. 

To summarize, I want to say that I believe that there 
is still a place for sonographically diagnosed placental 
maturation in the armamentarium of testing for fetal 
maturity. It can help to avoid the performance of am- 


‘niocentesis that is associated with some complications. 


In the article by Naden, Gant, and Rosenfeld, entitled "The pressor response to an- 
gidtensin II: The roles of peripheral and cardiac responses in pregnant and nonpregnant 
sheep,” in the February 15, 1984, issue of the JOURNAL, on page 450, some of the values 
in Table II are incorrect. The correct Table II is shown here. 


Table II. Cardiac responses to continuous systemic infusions of angiotensin II 


. Control 
Heart rate (bpm) i 
Nonpregnant 64.9 + 3.5- 649+ 4.0 
Pregnant 103.2 + 4.4 102.9 + 3.8 
Stroke volume (ml/beat) 
Nonpregnant 57.5 x 2.9 56.9 + 3.2 
Pregnant 69.2 + 4.1 68.7 + 4.1 


Values are mean + SE (n = 10). 
*p < 0.01, paired t test, experimental versus control. 
Tp < 0.05, paired t test, experimental versus control. 


Rate of infusion of angiotensin II 
(ug!min) 


2 + 3.7* 55.2 + 3.9 59.4 + 3.7 78.2 + 5.9 
2+ 4.1 94.7 + 2.6 89.8 + 3.3+ 80.8 + 3.6* 
8 + 3.9 54.3 + 3.7 51.5 + 3.5* 45.6 + 2.9% 
1, 4.0 66.1 + 3.2 68.7 + 3.0 69.5 + 5.0 


Office hysteroscopy and suction curettage: Can we eliminate 
the hospital diagnostic dilatation and curettage? 


Milton H. Goldrath, M.D., and Alfred I. Sherman, M.D. 


Detroit, Michigan 


The hospital diagnostic dilatation and curettage is the most widely used method in investigating abnormal 
uterine bleeding. This procedure is expensive and inconvenient and poses some surgical and anesthetic 
risks. As an alternative to hospital dilatation and curettage, the procedure of office hysteroscopy and 

suction curettage was evaluated in 406 patients. The indications for the procedure are similar to the 

classic indications for a diagnostic dilatation and curettage. The method is convenient, safe, and relatively 
inexpensive. The diagnostic accuracy of office hysteroscopy and suction curettage surpasses prior reports 

of the accuracy of diagnostic dilatation and curettage. Office hysteroscopy and suction curettage should be 
the method of choice in the evaluation of abnormal uterine bleeding. (AM J OpsteT GYNECOL 1985;152:220-9.) 
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bleeding 


Dilatation and curettage has long been considered 
the method of choice for investigating abnormal uter- 
ine bleeding and for obtaining samples of endome- 


trium for histologic examination. In 1975 approxi- | 


mately 977,000 patients underwent diagnostic dilata- 
tion and curettage in short-stay, nonfederal hospitals.’ 
This probably makes it the most commonly performed 
operation in the United States today. Because of the 
current emphasis on cost containment in health care, 
there has been increasing motivation to find less ex- 
pensive procedures to substitute for the routine hos- 
pital diagnostic curettage. In addition, a hospital pro- 
cedure is inconvenient and time consuming. Initially 
we moved to outpatient procedures instead of the usual 
2-day admission. This has reduced costs below what 
they would have been. However, the increasing costs 
of hospital operation necessitated raising the charges 
just for outpatient surgery to very high levels. It is 
estimated that the average charge for an outpatient 
dilatation and curettage at Sinai Hospital of Detroit is 
$960, and to this is added an average anesthesia fee of 
$100 and a surgeon's fee of approximately $200. 
Aspiration curettage without cervical dilatation in an 
office setting has been shown to be a reliable and ac- 
ceptable method of endometrial sampling."" It is, of 
course, the gynecologist's prime responsibility to rule 
out endometrial carcinoma and precursor lesions in 
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patients who have abnormal bleeding. However, it is 
realized by practicing gynecologists that the incidence |. 
of carcinoma, especially in younger women, is very low. 
The primary reason for diagnostic curettage in these 
patients is to find causes for menstrual abnormalities 
that can be remedied, such as endometrial polyps 
and submucous leiomyomas. As the menopause ap- 
proaches, the incidence of atypical adenomatous hy- 
perplasia and endometrial carcinoma increases. The 
various studies mentioned above show that aspiration 
curettage equals and perhaps surpasses conventional 
dilatation and curettage in its ability to diagnose en- 
dometrial carcinoma. Smith et al.,' in their study of 


‘endometrial carcinoma, thought that the Gravlee jet 


washer was superior to both curettage and endometrial 
biopsy as a diagnostic procedure. It is noted in these 
various studies that on rare occasions the diagnosis of 
endometrial carcinoma may be missed by all methods 
previously described. 

A large number of symptomatic endometrial polyps 
and submucous leiomyomas are missed by endome- 
trial biopsy and aspiration curettage. It has long been 
the gynecologist’s view that the conventional dilatation 
and curettage was more likely to result in the discovery 
of submucous leiomyomas because one can “feel” with 
a curette whereas one cannot feel with the usual suction 
cannula. In addition, in conventional dilatation and cu- 
rettage, exploration with the polyp forceps will often 
result in the removal of endometrial polyps which were 
missed with the curette. It is our impression, on rem- 
iniscing on a combined 60 years of gynecologic practice, 
that many submucous leiomyomas were missed by re- 
peated curettages, that many leiomyomas “found” at 
curettage were not present at the time of hysterectomy, 
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and that many endometrial polyps not discovered at 
dilatation and curettage were present in hysterectomy 
specimens when hysterectomy was eventually per- 
formed to relieve our patients’ symptoms. We do not 
believe that this experience differs from that of 
many other experienced gynecologists. MacKenzie and 
Bibby? in a retrospective study of over 1000 diagnostic 
curettages found that unsuspected pelvic or endome- 
trial lesions were present in 34 of 160 patients who 
underwent hysterectomy after the initial curettage. Al- 
though most gynecologists maintain that dilatation and 
curettage is by far the most reliable technique for di- 
agnosing endometrial abnormalities, the sensitivity and 
specificity of a dilatation and curettage are difficult to 
assess, because unless the uterus is removed, the true 
incidence of lesions in the uterus ts unknown. Stock 
and Kanbour’ evaluated the completeness of the cu- 
rettage performed immediately before hysterectomy. 
They found that in 60% of the patients, less than half 
of the uterine cavity was curetted and in 16% of the 
specimens less than one fourth of the cavity had been 
curetted. It therefore is not unusual to miss endome- 
trial polyps, submucous myomas, or small endometrial 
carcinomas at routine curettage. Word et al? demon- 
strated that 49 of 512 patients who had a hysterectomy 
following a curettage had residual endometrial polyps. 
Clearly the curette left many polyps undetected. 

Valle has stated: "Hysteroscopy is indicated in any 
situation in which intrauterine visualization will en- 
hance diagnostic accuracy and define therapy." In our 
experience the most common indication for hysteros- 
copy is abnormal uterine bleeding. Because of the na- 
ture of our practice, we see a large number of patients 
with abnormal uterine bleeding that is unrelated to 
complications of pregnancy. We have gained an exten- 
sive experience with hysteroscopy at the time of dila- 
tation and curettage in patients with abnormal bleeding 
evaluated in the hospital, either as an inpatient or an 
outpatient. 


Material and methods 


Since October, 1983, 423 procedures have been per- 
formed on 406 patients with abnormal uterine bleeding 
with use of carbon dioxide hysteroscopy with the 
Hamou colpomicrohysteroscope or the Wolf hystero- 
scope. Following hysteroscopy, suction curettage was 


performed with use of a Novak curette in the first sev- 


eral patients but mostly with a 6 mm flexible suction 
cannula on a 50 ml syringe. We began using the latter 
device because we were seeing patients with thicker, 
succulent endometrium and with endometrial polyps. 
It was found that the polyps could often be removed 
with this size cannula. The smaller Novak curette 
plugged up when a large amount of tissue was present, 
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possibly preventing proper tissue sampling. All patients 
with abnormal uterine bleeding had endometrial sam- 
pling by suction curettage immediately following the 
hysteroscopy. 

Surgical techniques. All hysteroscopies were per- 
formed with either the Hamou instrument or a 5 mm 
hysteroscope. The high-magnification features of the 
Hamou instrument were not utilized in this study. One 
author (M. H. G.) routinely uses a paracervical block 
with 5 ml of 196 mepivacaine into the base of each 
cardinal ligament because he is of the opinion that the 
patients are much more comfortable. It is important 
that one waits at least 2 minutes before beginning the 
hysteroscopy. This method was used in 372 cases, and 
the others were performed without anesthesia. There 
were no untoward effects from the paracervical block. 

The patient is placed in the usual position on a reg- 
ular examination table. Bimanual examination is done 
to determine the position of the uterus. In our practice 
we use a Graves speculum. In some cases, a double Sims 
speculum or other open-sided speculum may facilitate 
the procedure. The cervix is grasped with a single 
tooth-tenaculum, and the vagina and cervix are wiped 
with a solution of loprep. 

It is helpful and much more comfortable for the 
operator if the foot of the table is elevated. Most gy- 
necologic examination tables allow this. Carbon dioxide 
may be delivered through the hysteroscope sheath, with 
use of one of various types of delivery systems. A simple 
one is the Kidde insufflator, formerly used for tubal 
insufflation.! The hysteroflator marketed by Karl 
Storz, Inc., or the Wiest hysteroflator may also be used. 
It is imperative that laparoscopic insufflating machines 
not be used, for these may deliver large amounts of 
carbon dioxide under pressure and prove disastrous! A 
150 watt light source delivers the light through the 
fiberoptic cable. This is not adequate for photographic 
purposes. With a flow rate of 30 to 35 ml of carbon 
dioxide per minute the hysteroscope is advanced 
through the endocervical canal. The canal is seen ahead 
of the scope, and under direct vision the endometrial 
cavity is entered. The entire cavity is inspected, includ- 
ing the cornual regions, the fundus, the anterior and 
posterior walls, down to the isthmus. With moderate 
experience this procedure may take only 30 to 40 sec- 
onds. Usually the scope is then removed and a 6 mm 
flexible suction cannula is inserted. The uterine cavity 
is aspirated thoroughly by suction while slowly scraping 
and rotating the cannula over the entire surface of the 
uterus. 

If a lesion is to be sampled, the hysteroscope may be 
removed and an operating sheath inserted through 
which small biopsy forceps may be introduced. This is 
rarely used in our clinical practice. 
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Table I. Hysteroscopic and/or pathologic diagnosis related to patient age 





Hysteroscopic andlor 
pathologic diagnosis 


41-50 yr 
(n = 166) 


21-30 yr 
(n = 30) 








51-60 yr | 61-70 yr 
(n = 85) | (n = 14) 
52 






71-80 yr 
(n = 5) 


81-90 yr | 91-100 yr 
(n= 2) | (n= 1) 





Normal 17 84 4 3 2 0 219 
Submucous myoma 4 23 43 16 l 0 0 0 87 
Carcinoma* 0 l ] 4 5 l 0 i 131 
Hyperplasia 0 2 4 5 2 0 0 0 14 
Endometrial polyps 2 4 23 7 I l 0 0 38 
Adenomyosis 0 2 I 0 0 0 0 0 3 
Miscellaneous and 7 i 1 0 0 0 32 


failure of hyster- 
oscopy 


* Adenocarcinoma of the endometrium, 12; adenocarcinoma of the cervix, 1. 


Cervix 1. 


Table II. Indication for hysteroscopy 










Intermenstrual | Dysfunctional 
Hysteroscopic and/or pathologic bleeding bleeding 
diagnosis (n = 56) (n = 54) 





Oo 
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Normal (n = 219) 
Submucous (n = 87) 
Carcinoma (n — 12) 
Hyperplasia (n — 14) 
Endometrial polyp (n = 38) 
Adenomyosis (n = 3) 
Miscellaneous* (n = 27) 
Failure to complete hyster- 
oscopy (n = 6) 


Total 56 54 
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e De Co GUO C Uo 











Postmenopausal 
bleeding Menorrhagia | Menometrorrhagia Other 
(n = 84) (n = 23) 


















48 67 12 23 
7 59 8 j 
10 0 0 0 
4 1 i 0 
10 i] 0 2 
0 3 0 0 
l 8 2 11 
4 0 0 l 
84 149 23 40 


*Synechiae, 14; adenocarcinoma of the cervix, 1; T-shaped uterus in patients exposed to diethylstilbestrol, 4; septate uteri, 4; 
hemiuterus, 1; imbedded intrauterine device, 2; vascular anomaly, 1. 


The patients experience minimal discomfort, which 
is further decreased by the paracervical block. Only 
three patients, two with paracervical block, had severe 
discomfort. In general, the patients have more discom- 
fort from the suction curettage than from the hyster- 
oscopy. Patients are discharged immediately following 
the procedure. A few patients have shoulder pain be- 
cause of carbon dioxide passing through the fallopian 
tubes and rising to the diaphragm. Although gynecol- 
ogists are aware of this phenomenon, the patients 
should be warned, since it is often frightening. 

Clinical data. Four hundred twenty-three proce- 
dures were performed. Some patients received the pro- 
cedure twice and one patient three times. Their ages 
ranged from 24 to 94 years. The age distribution of 
the patients are given in Table I. This age distribution 
Is similar to that of patients having hospital dilatation 
and curettage. The indications for the hysteroscopy 
and the suction curettage are noted in Table II. These 
are the standard indications for dilatation and curet- 
tage used by gynecologists for many years. It should 
be noted that 149 (37%) of the patients were seen for 
menorrhagia. This reflects the large number of refer- 
rals to us because of our interest in laser ablation of 


the endometrium.” Eighty-four of the patients had 
postmenopausal bleeding or spotting. Ten of these 
postmenopausal patients had an endometrial carci- 
noma. One had an adenocarcinoma high in the en- 
docervix. Two patients with intermenstrual spotting 
also had adenocarcinoma of the endometrium. 


Results 


The hysteroscopic and/or pathologic diagnoses as re- 
lated to the presenting symptoms are seen in Table II. 
In Table I the hysteroscopic and/or pathologic diag- 
noses are correlated with the patient’s age. In addi- 
tion to the miscellaneous findings unrelated to the pa- 
tients symptoms, that is, synechiae, uteri of patients 
exposed to diethylstilbestrol, septate uteri, and hemi- 
uterus (Table II), significant hysteroscopic diagnoses 
were made in 181 of the 406 procedures (45%). This 
is an extremely high diagnostic yield compared to other 
published reports for diagnostic dilatation and 
curettage’ and even more significant when considering 
the definition we use for normal hysteroscopic and/or 
pathologic diagnoses. Normal hysteroscopy in this 
study is defined as the absence of submucous leiomy- 
omas, polyps, or hysteroscopically abnormal endome- 
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trium. A large uterine cavity associated with intramural 
leiomyomas is not considered an abnormal hystero- 


scopic finding in this study. Atrophic endometrium is . 


considered normal. The presence of minute polyps, 
which are often seen hysteroscopically, also was consid- 
ered a normal variant and not significant. Similarly, 
secretory-appearing endometrium, which is often poly- 
poid, was not considered abnormal. The pathologic di- 
agnosis of "dyshormonal" patterns of the endometrium 
was also considered normal. This includes the occa- 
sional reports of decidual reactions, irregular shedding, 
and mixed endometrium. Corson and Brooks" report 
significant findings in 64% of their patients with ab- 
normal and/or menopausal bleeding whom they ex- 
amined hysteroscopically. | 

The abnormal findings merit further discussion. The 
most common abnormality seen hysteroscopically in 
this series was submucous leiomyoma (n = 87). It 
should be noted that in 28 of these cases there were no 
palpable myomas on bimanual examination (Table III). 
In 59 cases palpable myomas were associated with the 
submucous leiomyoma. In 16 of these, the uterus was 
larger than that of a 10-week pregnancy. In 43 cases 
the uterus was less than the 10-week size. Four of these 
were thought to have adenomyosis. The cases of leio- 
myomas associated with a normal cavity are also in- 
cluded in Table II] and are similarly divided into uteri 
that were larger or smaller than the size of a 10-week 
gestation. | | | 

Failure to complete the hysteroscopy occurred in six 
patients. Cervical stenosis was responsible for four 
cases. Another was the case of a patient with a myoma 
of greater than 10-week gestational size whose cervical 
canal was so distorted that the hysteroscope could not 
be inserted. The sixth was the case of a patient with 
marked vaginal distortion caused by scarring from a 
vaginal plastic procedure. In four cases the hystero- 
scopic examination was considered unsatisfactory be- 
cause of large amounts of secretory endometrium pres- 
ent. Toward the end of a normal menstrual cycle the 
profuse amount of succulent secretory endometrium 
prevents proper examination. These four patients re- 
turned after their menstrual period, and in all four a 
satisfactory examination was accomplished. Hystero- 
scopic examinations in the proliferative phase of the 
cycle are strongly advised. The procedure is much more 
satisfactory in the presence of flattened endometrium, 
and when performed in the follicular phase of the cycle, 
it will not interfere with a luteal phase pregnancy. 

Of interest was the fact that in five patients the hys- 
teroscopic examination failed to show the submucous 
myomas previously diagnosed by dilatation and curet- 
tage. One of these cases had been previously diagnosed 
by one of the authors (M. H. G.). MacKenzie and Bibby? 
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Table III. Classification of leiomyomas 





Description 

Submucous leiomyomas without palpable fibroid 28 
(adenomyoma 1) 

Submucous leiomyomas with palpable fibroid 59 
Small uterus* (adenomyoma 4) . 43 
Large uterust 16 

Palpable leiomyomas with normal cavity 48 
Small uterus* 

Large cavity 10 
Normal size cavity 29 
Endometrial polyp z 
Septate uterus ] 


Large uterus} 
Large cavity 4 
Normal cavity l 
Endometrial polyp l 
Prior submucous leiomyomas diagnosed by curet- 5 
tage but unconfirmed hysteroscopically 


*Uterus smaller than that of a 10-week gestation. 
+ Uterus larger than that of a 10-week gestation. 


similarly reported seven "disappearing" leiomyomas in 
their large series of diagnostic curettages. 

Twelve adenocarcinomas of the endometrium were 
found for an incidence of 3.0%. This is consistent with 
the incidence of endometrial carcinoma found by di- 
latation and curettage in other series. It should be noted 
that in each of these cases the isthmus and cervix were 
examined. One showed involvement by carcinoma and 
was confirmed histologically by hysterectomy. Usually 
our patients with postmenopausal bleeding have their 
endocervix curetted separately prior to dilatation and 
curettage. However, with the presently described tech- 
nique, fractional curettage probably can be carried out 
after the hysteroscopic portion of the procedure with- 
out risking contamination from endometrial frag- 
ments. This should confirm the hysteroscopic impres- 
sion of presence or absence of cervical involvement 
which is so important in staging endometrial car- 
cinoma. | 

To answer the question, "Can we eliminate the hos- 
pital diagnostic dilatation and curettage?," we must ad- 
dress the following points: safety, adequacy of specimen 
and diagnostic accuracy, convenience, discomfort, ben- 
efits of examination under anesthesia, and the evalu- 
ation of therapeutic effects. These parameters were 
thoroughly discussed by Grimes! in his excellent reap- 
praisal of the diagnostic dilatation and curettage. In an 
examination of tlie safety and adequacy of specimens, 
the Vabra aspiration compared quite favorably with di- 
latation and curettage. We have every reason to expect 
that the combination carbon dioxide hysteroscopy and 
suction curettage will yield similar results. 

Lindemann” reported no infections in 1500 con- 
secutive carbon dioxide hysteroscopies. Taylor and 
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Hamou' reported no infections in their last 3000 car- 
bon dioxide hysteroscopies. Our series, although con- 
siderably smaller, also produced no infections. Simi- 
larly, no perforations of the uterus occurred in our 
series. It seems that the risk of perforation is greater 
when operative procedures are being performed 
through the hysteroscope. The technique of passing 
the hysteroscope through the cervix into the endo- 
metrial cavity under direct vision seems to preclude the 
risk of perforation. Perforation at the time of hyster- 
oscopy seems to be less than at the time of dilatation 
and curettage. 

Grimes,’ in comparing the diagnostic accuracy of Va- 
bra aspiration versus dilatation and curettage, states 


that the Vabra aspiration appears to be sensitive in di- . 


agnosing adenocarcinoma but less sensitive in detecting 
polyps. This decreased sensitivity of aspiration curet- 
tage to detect polyps can certainly be remedied by the 
use of carbon dioxide hysteroscopy prior to suction 
aspiration. In addition, use of a 6 mm suction curette 
often results in the removal of polyps arid negates the 
necessity of doing a therapeutic curettage. There is no 
doubt that hysteroscopy reveals many more submucous 
lejiomyomas than does suction curettage or dilatation 
and curettage. This is evidenced by our finding of 87 
submucous leiomyomas. In addition; hysteroscopy 
should avoid the mistaken “finding” of submucous 
leiomyomas that are not present. | | 

Hale et al? compared the adequacy of specimens for 
histopathologic examination by routine dilatation and 
curettage with flexible suction cannula. They found the 
suction cannula far superior for adequacy of sampling 
as well as adequacy of specimen obtained. He also stated 
that the technique minimizes damage to the basal en- 
dometrium and perhaps decreases synechiae. 

Though general anesthesia for dilatation and curet- 
tage is a safe procedure, there are certainly rare com- 
plications associated with it. No complications were as- 
sociated with the use of paracervical block in this series, 
and none occurred when the procede was performed 
without anesthesia. 

The cost of office hysteroscopy combined with suc- 
tion curettage is compared with an outpatient diag- 
nostic curettáge at our institution. As previously stated, 
the hospital charge for this procedure, including costs 
of preoperative care, operating room, and postanes- 
thetic recovery room, averages $960. To this is added 
the anesthesiologist's professional fee of $100, making 
a total of $1060. To this, of course, we add the gyne- 


cologist’s professional fee, which I assume would be the 


same for the office or hospital procedure. The pa- 
thologist's fee must also be-added. Therefore, over 
$1000 can be saved per suction dilatation and curettage 
with liysteroscopy i in an office setting as compared to 
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an outpatient hospital procedure. Compared to inpa- 
tient hospital procedures, the saving would be even 
greater. | 

In assessing convenience, of course, there is no com- 
parison between an office visit and a trip to the hospital, 
even for outpatient surgery. The procedure, as we de- 
scribed it, is performed during a routine office visit, 
and it adds about 5 to: 10 minutes to the total time of 
the visit. A trip to the hospital entails at least 1. day of 
a person's usual routine. If a general anesthetic is used, 


`- the patient is often groggy the following day. In ad- 


dition, she needs someone to accompany her to the 
hospital and to take her home from the hospital. After 
office hysteroscopy and suction curettage, our patients 
leave and drive home themselves with no after-effects 
from the procedure. 

Although examination under anesthesia will occa- 

sionally yield findings that are beneficial to the patient, 
I do not believe they are germane to this discussion. - 
Usually the findings have nothing to do with the reason. 
for the dilatation and curettage: In present-day gyne- 
cologic practice there are certainly ample meanis for the 
diagnosis of hidden pathologic conditions other than 
examination under anesthesia, for example, ultrasound 
studies and computerized’ tomographic scans. 

With regard to the therapeutic effects of diagnostic 
dilatation and curettage, any direct effect is inconceiv- 
able to us unless some. pathologic condition is discoy- 
ered and removed. Grimes! is of the same opinion. It 
is more likely that the improvement of menstrual dis- 
turbances following diagnostic curettage is more co- 
incidental than causal. Haynes et al." measured blood 
loss in women who had a dilatation and curettage for 
menorrhagia and found that after the first month there 
was no improvement in the amount of blood loss. This 
also has been our impression.. The combined .use of 
carbon dioxide hysteroscopy and the suction curettage 
will yield many more cases.of endometrial polyps and 
submucous myomas amenable to proper treatment by 
therapeutic curettage myomectomy, or by other ap- 
propriate means. | 

Although hysteroscopy is a new AET to most 
gynecologists, its use is proliferating. Ít is a procedure 
that is readily learned in a short period of time. It 
should be taught to residents during their training: 
Graduate courses in hysteroscopy are available, and it 
is highly recommended that one be taken by gynecol- 
ogists who plan to use this procedure. The clarity of 
the uterine cavity with carbon dioxide hysteroscopy is 
quite astounding. Most gynecologists are familiar with 
the appearance of the uterine cavity and its possible 
contents and therefore readily become secure with hys- 
teroscopic observations. As with most new diagnostic 
procedures, errors may be made at first; however, am- 
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plé safeguards are provided by following up with suc- 
tion curettage in all of these cases. 

In conclusion, carbon dioxide Hiysteroscopy i in com- 
bination with suction curettage with use of a flexible 
cannula of 6 mm is a superior alternative to routine 
dilatation.and curettage. At a greatly diminished cost, 
it provides greater accuracy, convenience, safety, and 
degree of comfort. Currently it is our primary diag- 
nostic procedure i in all patients for whom a dilatation 
and curettage had previously been indicated. Only in 
those few instances in which hysteroscopy and suction 
curettage cannot be completed as an office procedure 
are we resorting to a hospital procedure, ànd for these 
we will add hysteroscopy to curettage under anesthesia. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 

Dr. ASGHAR AFSARI, West Bloomfield, Michigan. I 
would like to address my comments in three separate 
areas: (1) hysteroscopy and its value in the field of gy- 
necology, (2) interpretation of hysteroscopic findings 
of the endometrium and its pathology, and (3) overall 
expenses. 
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The procedure of hysteroscopy had been employed 
sporadically for many years with limited acceptance, 
but recent reports that claim more successful and di- 
verse applications have renewed an interest in the pro- 


" cedure. 


Looking at the inner cavity of the uterus had always 
been of interest to many scientists and researchers. An 
example is the comment of John Clark in 1639, “Seeing 
is believing.” 

Hysteroscopy i is regarded as the oldest gynecologic 
endoscopic procedure, which enables us to study the 
anatomy of the uterine cavity. The history of endoscopy 
begins in the early years of the nineteenth century 
(Table I).' In 1807 Bozzini constructed a device, called 
the light conductor, which enabled him to inspect var- 
ious body cavities. He subsequently was discredited by 
the Viennese Academy of Medicine. The first hyster- 
oscopy was described in 1869 by Pantaleoni. The pa- 
tient was 60 years old, with resistant uterine bleeding. 
Polypoid endometrial growths were observed. 

Appropriate to this discussion is the following re- 
mark by Jonathon Swift in 1687: "Vision is the art of 
seeing things invisible.” As technologic refinements 
provided safety and simplicity and clinical experience 
grew, hysteroscopy became more practical and new ap- 
plications were developed. 

The most common indications for hysteroscopy are 
as follows: (1) abnormal uterine bleeding, (2) diagnosis 
and treatment of intrauterine adhesions, (3) missed in- 
trauterine contraceptive device, (4) recurrent preg- 
nancy losses, (5) infertility, (6) diagnosis of endometrial 
carcinoma and location for possible staging, (7) diag- 
nosis of submucus myoma and removal, (8) diagnosis 
and removal of endometrial polyps, (9) sterilization, 
and (10) excision and removal of uterine septum. 

The most frequent indication is the evaluation of 
unexplained abnormal uterine bleeding in premeno- 
pausal and postmenopausal patients. Dilation and cu- 
rettage may not be accurate for diagnosis of focal in- 
trauterine lesions, because they are either small or lo- 
cated in an area difficult to curette. There is a saying 
attributed to Vauvenargues in 1746 that "Obscurity is 
the realm of error." 

It is stated that even a well-trained gynecologist cu- 
rettes at best 70% to 80% of the endometrium.’ Since 
possibly 2096 to 2596 of the endometrial surface re- 
mains unexplored, one should anticipate the failure 
rate of some conventional curettage. It was well stated 
by Publilius Syrus around 43 Bc that "Observation, not 
old age, brings wisdom." 

Hysteroscopy can guide the curette and permit tar- 
geted biopsy and the direct removal of these lesions. 
The advantages of performing biopsy under vision 
rather than by "blind" curettage has been amply dern- 
onstrated by many others. | 

Dysfunctional uterine bleeding by its definition is a 
form of uterine bleeding unrelated to an organic lesion. 
This is categorized in Table I of the authors' report. 
The patients with submucus myoma and endometrial 
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Table I. Milestones in the development of hysteroscopy' 


Year Investigator 


1807 Bozzini 

1869 Pantaleoni ` 

1879 : Nitze 

1907 David 

1914 Heineberg 

1925 Rubin 

1926 Seymour 

1927 Mikulicz-Radecki and Freund . 
1928 Gauss 

1934 Schroeder 

1934- 1943 Segond 

1936 Schack 

1942-1970 Norment 

1953-1978 Mohri and Mohri 
1957 Englund et al. 

1962 Silander 

1968 Menken 

1970 Edstrom and Fenstrom 


polyp and the miscéllaneous group, however, must not 
have been included under this heading. Rather, the 
state of endometrium, that is, proliferative, secretory, 
or perhaps a mixed pattern, should have been grouped 
together. Accordingly, the patient group with inter- 
menstrual and dysfunctional uterine bleeding should 
be added to the category of metrorrhagia for the pur- 
pose of simplicity. The impression of dysfunctional 
uterine bleeding remains as a diagnosis by exclusion, 
that is, ruling out organic pathologic conditions. More- 
over, in this fashion a more diagnostic credibility can 
be given to the hysteroscopy. 

Too often, dilation and curettage fails to detect the 
source of bleeding, thus subjecting the patient to a dis- 
appointing diagnostic procedure.. In the case of ob- 
serving a pathologic entity within the uterine cavity, 
directed biopsy is preferred. This had been infre- 
quently carried out by the authors. This should also 
include the endometrial polypectomy under hystero- 
scopic control. If the removal of the polyp or other 
lesion is only relied upon by utilizing a 6 mm suction 
curette attached to a hand-held suction syringe as de- 
scribed by the authors, the procedure then will remain 
in question, as has been proved in the case of Vabra 
aspirators by Grimes.’ Additionally, it is prudent that 
if the pathologic matter has been removed without di- 
rect observation, then an immediate follow-up inspec- 
tion of the uterine cavity should be carried out by rein- 
serting the hysteroscope for immediate observation. By 
_ use of this technique the diagnostic acuity of this pro- 
cedure will be dramatically improved. 

I concur with the authors that, with adequate coun- 
seling, most of the outpatient procedures including an 
office hysteroscopy can safely be performed under local 
anesthesia. However, for the sake of the patients them- 
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Contribution 


First endoscope (light conductor) 

First hysteroscopic examination in living patient 

Cystoscope with distal illumination 

First contact hysteroscope 

System for irrigating uterine cavity 

Use of carbon dioxide for uterine distention 

Hysteroscope with inflow and outflow channels 

Biopsy-taking capability; cornual electrocoagu- 
lation 

Intrauterine photography 

Measurement of intrauterine pressures 

Irrigating systems and biopsies 

Identified applications 

Rubber balloon; practical irrigating system; 
cutting loops; fiberoptics 

Fiberhysteroscope for intrauterine visualization; 
tubaloscopy 

Evaluation of abnormal uterine bleeding, 
comparing hysterography and dilatation and 
curettage with hysteroscopy 

Study of endometrial carcinoma by means of 
silicone rubber balloon 

Tubal cannulation; DL Rn 

Dextran 32% 


- selves, as well as the group of patients who are waiting 


in the waiting room of the office, I personally consider 
local anesthesia as a preferred method. | 

. I fully agree with the authors about curbing the stag- 
gering rise of medical cost; if a measure can be safely 
employed to reduce some of the unnecessary expenses, 
it would be very well accepted. 

This paper clearly points out that the combination 
of an office hysteroscopic view of the uterine cavity in 
conjunction with adequate sampling of the endome- 
trium, excluding the initial cost of the instrument and 
setting up, not only is able to drastically reduce the cost 
of a “blind” dilation and curettage, it also can provide 
a better disposition to be certain about the extent of 
the endometrial abnormality. There is a quote by Fran- 
cis Bacon that reads: “If a man will begin with certain- 
ties, he shall end with doubts, but if he will be content 
to begin with doubts, he shall end in certainties” (Ad- 
vancements of Learning, 1605). 
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Dr. RAFAEL F. VALLE, Chicago, Illinois. Abnormal 
uterine bleeding is a common gynecologic problem that 
prompts women to seek medical attention. Although 
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dilatation and curettage is the traditional method used 
for obtaining a histopathologic diagnosis, suction bi- 
opsy in the office, popularized by Novak,' has proved 
to be a practical and efficient technique for sampling 


the endometrium. With either method, however, some 


endometrial pathologic conditions such as polyps and 
leiomyomas, focal endometrial hyperplasia, or even 
carcinoma may be undetected.” ° 

In an effort to improve the diagnostic accuracy of 
curettage procedures, many physicians now use hys- 
teroscopy to aid in the overall evaluation of the uterine 
cavity. | 

In this study Goldrath and Sherman used office hys- 
teroscopy and suction curettage to evaluate 406 patients 
with abnormal uterine bleeding. A pathologic lesion 
was diagnosed in 141 patients, including 12 with en- 
dometrial adenocarcinomas; 16 patients had endome- 
trial hyperplasia, and 91 patients had submucous leio- 
myomas. | 

À major advantage of hysteroscopy is the direct bi- 
opsy of any abnormal areas of the endometrium. 
Therefore the use of hysteroscopy as an adjunct to 
suction curettage without performing hysteroscopically 
directed biopsies of abnormal lesions may defeat a pri- 
mary purpose of hysteroscopy in detecting the presence 
of focal lesions of the endometrium. This is particularly 
true in the case of focal lesions located at the uterotubal 
cones." ^ 

Although the diagnosis of submucous leiomyomas 
and endometrial polyps can readily be made by hys- 
teroscopy in the majority of cases, the accuracy of di- 
agnosing abnormal endometrial conditions by hyster- 
oscopy is as yet unknown. For this reason, directed 
hysteroscopic biopsies are useful and may obviate the 
need to repeat endoscopy after curettage to ensure that 
the abnormal area has been sampled. This is one of the 
concerns that I have about this approach. 

The authors make the case for substitution of hos- 
pital dilatation and curettage with office hysteroscopy 
and suction curettage and cite the relative safety, effi- 
cacy, lower cost, decreased morbidity, and convenience. 
In this study, cost effectiveness for the combiried pro- 
cedure of hysteroscopy and suction curettage was com- 
pared to that of the traditional dilatation and curettage 
performed on an outpatient basis in a hospital setting. 
A cost reduction of $1000 per. patient was achieved by 
utilization of office facilities. This is most impressive 
and in keeping with cost-containment efforts being ini- 
tiated by most insurance plans. The procedure is also 
appropriate gynecologic care in 1984. 

I have a number of questions for the authors. 

1. According to the authors, hysteroscopy findings 
are considered to be normal when submucous leio- 
myomas or polyps are absent and when the endome- 
trium does not look abnormal. Can they describe "ab- 
normal endometrium" as seen with the hysteroscope? 
Also, when is suction curettage needed when the en- 
dometrium looks normal? 


2. How were young patients with a high risk of dys- _ 


functional uterine bleeding of anovulatory origin ini- 
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tially evaluated before being subjected to hysteroscopy 
and curettage? 

3. What was the typical hysteroscopic finding in pa- 
tients with endometrial hyperplasia and adenocarci- 
noma of the endometrium? Can the authors offer a 
topographic description of these hyperplasias and car- 
cinomas? Were the hyperplasias and carcinomas focal 
or diffuse? Was the diagnosis made hysteroscopically 
in all cases and were directed biopsies performed prior 
to suction curettage? If not, how did the authors know 
that suction curettage had sampled that particular area, 
since focal lesions might be missed by suction curettage? 

4, Was any lesion or pathologic condition missed by 
hysteroscopy and subsequently diagnosed by suction 
curettage, or did the opposite occur? 

5. Was fractional curettage of the endocervix con- 
sidered in those patients in whom the endocervical 
canal appeared hysteroscopically normal? 

6. In those cases in which polyps were treated by 
suction curettage, was a second hysteroscopy per- 
formed to ensure that the polyps indeed had been re- 
moved? l 

7. Was the diagnosis of leiomyomas confirmed by 
hysterectomy, transcervical removal, or biopsy? 

8. Was the diagnosis of adenomyosis made by hys- 
teroscopy and/or suction curettage? 

Although this study by Goldrath and Sherman dem- 
onstrates the cost effectiveness of office procedures for 
endometrial sampling, the routine addition of hyster- 
oscopy deserves further study. It should also be re- 
membered that the proposed office procedures may 
not completely eliminate the need for dilatation and 
curettage in a hospital setting, and as the authors pro- 
pose, the latter could be reserved for those patients 
who may not tolerate or are not suitable candidates for 
office procedures. Nonetheless, the impressive results 
obtained by the authors support their approach as a 
good diagnostic alternative in the evaluation of patients 
with abnormal uterine bleeding, particularly those at 
high risk for an intrauterine pathologic condition and 
those with persistent or recurrent symptoms. 
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Dr. JOHN J. BARTON, Chicago, Illinois. This paper 
addresses some of the points that Jack Isaacs presented 
to this society in his paper on endometrial sampling 
some 4 or 5 years ago. This paper addressses the ad- 
vantage of hysteroscopy along with endometrial sam- 
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pling. I am sure it will bring up some of the same 
questions and some of the lively discussion that fol- 
lowed Isaacs' presentation. 

I would like specifically to ask the authors how com- 


fortable they are in staging these endometrial cancers . 


that they are diagnosing. 

Dr. EDUARD EICHNER, Cleveland, Ohio. I want to 
make a few comments. One is in regard to the use of 
carbon dioxide in doing the hysteroscopy. 

I cannot perform a hysteroscopy because of visual 
difficulties and so on, but we have seen patients who, 
while bleeding, received gas in the uterine cavity and 
had gas emboli. I wonder whether this type of proce- 
dure is a satisfactory óne and whether hysteroscopies 
with some of the oil solutions might be more beneficial. 

The second comment is that I perform office biopsies 
routinely on every patient except those in critical emer- 
gencies who are going to have a hysterectomy or who 
have bleeding, and we use the antiprostaglandins to 
give them emotional relief. If they have any cramping, 
local anesthesia is given. 

We have had no complications or perforation what- 
soever, and the biopsies done in this manner have al- 
ways been verified by the pathology report if the hys- 
terectomy is performed. 

In the case of the occasional uterus that is 10, 12, 14 
cm in size with irregular bleeding, none of the office 
instruments are long enough to ensure complete cov- 
erage. Or you may find that a large fibroid is partially 
blocking passage, and you cannot get the hysteroscope 
or any of the instruments around behind it. What 
should be done in these cases? 

Dr. PHILIP FLEMMING, Ann Arbor, Michigan. I have 
a question for the author. Is the hysteroscope proce- 
dure different in the patient who has been sterilized? 

Dr. W. Kemp STROTHER III, Dallas, Texas. Cost ef- 
fectiveness is one of the key words we have heard this 
morning; it is something we are all experiencing in our 
own office and hospital relationship. 

If it is not too presumptuous to ask the authors, I 
would like to know what the local charge for a dilatation 
and curettage in the area is and what the cost to the 
patient might be for the procedure according to office 
activity. 

Dr. GREGORY J. FELDMEIER, Kalamazoo, Michigan. 
In Kalamazoo we have been performing hysteroscopies 
for some time. I reviewed 700 of these hysteroscopies, 
and small polyps were noted frequently as a hysteros- 
copy finding. The hysteroscopies were performed both 
for infertility and for abnormal uterine bleeding. 

These polyps were not reported by the pathologist 
as abnormal, and I noted that the authors reported that 
the small polyps seen by them were considered normal. 

I wonder whether the authors felt that, in spite of 
the small size of those polyps and the normal histologic 
findings, the polyps were in fact the cause of the in- 
fertility or the abnormal uterine bleeding? 

Dr. GOLDRATH (Closing). I will try to close this dis- 
cussion briefly. 

To answer Dr. Afsari's questions, the tables that he 
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mentioned were not presented here because of short- 
ness of time and difficulty of looking at large tables in 
an audience such as this. We used what would have 
been the admission diagnosis if the patient were ad- 
mitted to the hospital. Often we use the terms metror- 
rhagia, menometrorrhagia, or dysfunctional uterine 
bleeding. That is how we categorized the indications 
for the dilatation and curettage. 

The removal of polyps was questioned by Dr. Afsari. 
Yes, if we are removing a polyp with a suction curette 
we look in immediately afterward to see whether it has 
been removed. Usually with carbon dioxide hysteros- 
copy you can see even with some blood in the cavity. 
If you have difficulty seeing, we have the patient return 
after another menstrual period and look again. Most 
of the time we can remove polyps. When polyps are 
obviously very large, we admit the patient and do a very 
extensive curettage and exploration with polyp forceps, 
although we are beginning to do some of these cases 
in the office. ` 

Dr. Valle brought up the question of directed biopsy. 
We have been disappointed in directed biopsies. We 
have not been able to look at endometrium and say that 
this area is going to have a carcinoma and that this area 
is going to have hyperplasia. 

I think one of the problems we run into with en- 
dometrium is that we are looking only at the surface. 
In looking for abnormalities on the surface, we might 
say, "Yes, this has a big hump there. It is a polyp,” or 
“This has a yellowish appearance, and that isn’t nor- 
mal,” or “This one has a small necrotic area.” To pick 
up views of these small areas may be of interest, but I 
do not think we can liken it to what we do with col- 
poscopy. Endometrial lesions, as you all know, are really 
an architectural change in the glandular pattern of the 
endometrium. Nuclear changes are less important. 

Dr. Valle asked what we consider to be an abnormal 
endometrium. Basically it is what I just alluded to: 
thickened endometrium, too much endometrium for 
what we consider the various phases of the cycle. We 
always do a suction curettage in these patients whether 
the endometrium looks normal or not. I think that 
when we are investigating abnormal bleeding, it adds 
greatly to the procedure. It takes an extra moment. It 
may cause cramping. As a matter of fact, it does cause 
a httle more cramping than the hysteroscopy, but I 
think the endometrium should be sampled in all cases. 

To answer the question as to what workup the young 
patients have had before hysteroscopy, basically we 
have performed hysteroscopic suction curettage for the 
same indications that all gynecologists use for diagnos- 
tic curettage. We do not perform a hysteroscopy or 
suction curettage in young women who have bleeding 
unless they have had failure with previous methods of 
therapy, with which you are all familiar. The procedure 
is not done as a primary method of investigation in 
young women. Most of the time we will take a careful 
history and try the therapeutic approach before we use 
an invasive procedure on a young woman. 

We have talked about the typical findings with en- 
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dometrial hyperplasia and early carcinoma, and I have 
great difficulty in telling them apart. I have often 
looked at the endometrium and said, "This is definitely 
hyperplastic,” and the report will come back as grade 
] adenocarcinoma. I have had many cases that looked 
like carcinoma but were reported back as hyperplasia. 
I think that is why we are careful to sample. 

Now, where do we go from there? Are we content to 
say that we have sampled the worst area? No, we are 
not. If I see an area that looks very suspicious and I 
get back a totally benign diagnosis, I am going to look 
again and I am going to sample again. If I find a di- 
agnosis that is not totally benign, as for a patient who 
has a low-grade carcinoma, of course, she is going to 
have a hysterectomy, so we have the ultimate biopsy. 

Was any lesion or pathologic condition missed by hys- 
teroscopy, and subsequently diagnosed by suction cu- 
rettage? 

Not really—the severity of the lesion might have been 
missed. The possibility of hyperplasia has been re- 
ported back as a low-grade carcinoma, but we did not 
find lesions in the endometrial sampling from a totally 
normal-appearing endometrium. I am not saying this 
is not going to happen, but you get an impression of 
what a normal endometrium is, and you know when it 
is abnormal. 

The diagnosis of adenomyosis is an interesting one. 
I think that from a hysteroscopy we can suspect ad- 
enomyosis, and then we try to correlate it with the clin- 
ical history. I think the suspicion of adenomyosis comes 
from the myometrium bulging into the endometrial 
cavity. Normally, the endometrial surface is concave or 
slightly so, and I believe that in adenomyosis it is con- 
vex. It is difficult to make that assumption because we 
do not do many hysterectomies with a diagnosis of ad- 
enomyosis. 

Some of the other questions. Dr. Barton asked 
whether we are comfortable in staging endometrial car- 
cinoma? I think we are as comfortable as we are in 
staging endometrial carcinoma at any time. It is a dif- 
ficult staging to do. We are primarily concerned with 
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Stage II carcinomas, of course, and we can look at the 
endocervical surface. We are covering ourselves by 
doing endocervical curettage and cervical biopsies in 
the staging of endometrial carcinomas. I certainly feel 
much more comfortable doing it this way than with a 
blind curettage or blind fractional curettage. 

Regarding Dr. Eichner's questions about carbon 
dioxide and gas embolus, this issue has been well stud- 
ied. You can inject 400 ml of carbon dioxide into the 
jugular vein of an animal such as a large dog and have 
no trouble at all. That is a direct injection. Carbon 
dioxide is highly soluble. We do limit the amounts that 
we put in or the flow rates, and we are not at all con- 
cerned when the patient is bleeding. 

If hysterectomy is not performed, we do not, of 
course, have the specificity of the procedure, but it is 
certainly an added observation that we can collate in 
our own personal computers and say, "Look this fits 
with what we have, and this does not fit with what we 
have." 

Regarding a large uterus, yes, we see an occasional 
large uterus we cannot fully explore with a hystero- 
scope but not very many. I think most cases are not 
referred to us. They are operated on by the physician 
that originally sees the patient. However, the suction 
curette will go to a depth of 17 or 18 cm. There are 
not many uteri that are larger than that. 

Dr. Flemming asked about hysteroscopy in a patient 
with a prior tubal ligation. There is no change at all 
from that of the patient who has not had a tubal liga- 
tion, except that she does not get the shoulder pain. 

Dr. Strother, I believe the charge for dilatation and 
curettage in this area runs between $200 and $300. The 
office procedure is approximately the same. 

Dr. Feldmeier asked about small polyps. I do not have 
the answer to that, but they are so common that I just 
cannot pay any attention to them. There are minute 
polyps that I am sure are just incidental findings. The 
endometrium does respond to hormonal stimulation in 
various cycles. I doubt if they are causative of a patient's 
symptoms or of a patient's infertility. 


In the December 15, 1984, issue of the JoURNAL, on page 905, Jeffrey P. Phelan, Los 
Angeles, California, was inadvertently omitted from the list of consultants. 
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From 1977 through 1982, 135 patients with ovarian cancer, having a mean age of 53.7 years and no 
clinical evidence of disease after approximately 1 year of treatment, underwent a "second-look" 
laparotomy. Of the 135 patients, 58 (43%) had histologic confirmation of disease at the second-look 
procedure. Persistent disease was positively correlated with the original stage and negatively correlated 
with the extent of the original reductive surgery. The original histologic grade or cellular subtype did not 
significantly influence the findings at reexploration. Patient survival, as judged by percentage of patients 
alive 3 years after the second-look laparotomy, was dependent on the following surgical/pathologic 
parameters: tumor size at reexploration, peritoneal cytologic features, residual tumor after reexploration, 


and histologic grade. (AM J OBsrET GYNECOL 1985;152:230-8.) 
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' The surgical reexploration of patients who success- 
fully completed an initial postoperative adjuvant ther- 
apeutic program for ovarian carcinoma has become an 
integral part of the overall treatment of this disease 
process. This concept of a “second-look” operation was 
originally introduced 3% decades ago by Wangensteen 
et al.,’ primarily for assessing the disease status in pa- 
tients who had undergone exploration for colonic car- 
cinoma. Although Gilbertsen and Wangensteen? used 
similar surgical criteria in the treatment of cancer of 
the female gonad, the applicability of second-look lap- 
arotomy in ovarian carcinoma did not gain momentum 
until the advent of more effective combination che- 
motherapy for this neoplasm.-Presently, potential ben- 
efits of the procedure include (1) avoiding premature 
discontinuation of therapy when residual, although 


clinically inapparent, disease is present and (2) termi-. 


nating chemotherapy as soon as histologic evidence al- 
lows, thereby minimizing the acute toxic and potential 
long-term sequelae of these agents. However, while the 


diagnostic and therapeutic merits of this approach have. 


generally been endorsed by gynecologic oncologists, the 
impact of second-look exploration on the overall sur- 
vival of patients with ovarian cancer is at best difficult 
to assess. Presumably, retrospective evaluation of var- 
ious surgical and pathologic variables recorded at pri- 
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mary laparotomy and at subsequent exploration might 
result in better selection of candidates for second-look 
procedures (particularly among patients with localized 
disease), identify therapeutic criteria (resulting in en- 
hanced regression rates with advanced disease), and 
predict optimal conditions for various modes of salvage 
therapy after positive second-look operations. We eval- 
uated whether various surgical/pathologic parameters 
recorded at primary operation influenced the results 
observed at second-look operation and assessed the in- 
fluence of several surgical/pathologic parameters at the 


second-look procedure on subsequent survival. 


Methods 


The records of 135 patients who had undergone pri- 
mary surgical treatment and reexploration after attain- 
ing or maintaining a clinical status of no apparent dis- 
ease between January 1, 1977, and December 31, 1982, 
were reviewed. Definitive primary staging and tumor 
reductive surgical procedures were performed at our 
institution in 64 patients (47%). The accompanying op- 
erative reports in the referred population adequately 
documented (1) the extent of neoplasm for accurate 
staging and (2) optimal tumor debulking in 56 cases 
(41%), with 15 patients (11%) undergoing a second 
operative procedure to accomplish these goals. 

Postoperative adjunctive therapy was individualized 
on the basis of stage, extent of tumor reduction, and 
histologic grade. Therapy ranged from observation 
only (4%) in Stage [Ai or IBi and grade 1 disease to 
multiagent chemotherapy in advanced disease. Che- 
motherapy was used in 87% of the patients. This 
involved either L-phenylalanine mustard or cyclo- 
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Table I. Perioperative morbidity in 135 cases 
of second-look laparotomy 






Patients 


Morbidity 





Urinary tract infection 
Ileus (prolonged) 
Wound infection 
Other* 


Total 


* 
Gus oo ce cn 





*Pelvic lymphocyst, pseudomembranous colitis, preopera-_ 
tive transfusion reaction, and sheared subclavian catheter. 


Table II. Relationship of disease status at 
second-look laparotomy to original surgical 
stage in 135 cases 










Negative 
reexplorations* 






Original Stage 

I 35 30 86 
II 29 17 77 
HI and IV 77 29 38 
Unknown E: l 100 
Total 135 77 57 


*Absence of macroscopic or microscopic disease. 


phosphamide when single, agents were chosen or 
cyclophosphamide in combination with cisplatin, doxo- 
rubicin, and/or hexamethylmelamine when two or 
more agents were selected. Specifically, 80% of the pa- 
tients with advanced disease (Stage III or IV) received 
combination therapy (98% cyclophosphamide-based, 
89% cisplatin-based; 31% doxorubicin-based, and 16% 
hexamethylmelamine-based), compared with single al- 


kylating agents in the remaining 20%. Only 17% of. 


these patients received 10 or fewer cycles of cytotoxic 
therapy, whereas 29% received more than 12 cycles. In 
addition, the intraperitoneal administration of colloidal 
isotopes was used in eight cases, whole pelvic irradiation 
in two, and a combination of the two in two. 

After completion of the prescribed course of post- 
operative primary management and clinical assessment 
(extensive imaging not routinely used) failed to docü- 
ment persistent disease, a second-look procedure was 
performed. The median time interval between the ini- 
tial definitive staging operation and the second-look 
laparotomy was 406 days, with 10% of the reexplora- 
tions occurring before 365 days and 10% after 630 days. 
A systematic exploration at the second-look operation 
was performed, including cytologic evaluation of peri- 
toneal fluid or washings collected at the time of entry 
into the abdominal cavity. All visible or palpable areas 
suspicious for neoplasm were sampled, preferably by 
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Table III. Relationship of disease status at 
second-look laparotomy to original histologic 
cell subtype in 135 cases ` 







Negative 
reexplorations* 







Original 
histologic type 
Mucinous 20 16 80 
Endometrioid 12 8 67 
Clear cell 6 4 67 
Serous ‘79 40 5] 
Adenoma- 13 5 39 
tous} 
Other 5 4 80 
Total 135 77 57 


*Absence of macroscopic or microscopic disease. 
} Histology not otherwise specified. 


Table IV. Relationship of disease status at 
second-look laparotomy to original histologic 
grade 








Negative 
reexplorations* 






1 30 22 73 

2 31 19 61 

3 50 21 42 

4 23 15 65 
Unknown ] 0 0 
Total 135 77 57 


*Absence of macroscopic or microscopic disease. 


excision biopsy, and the specimens were forwarded for 
immediate histologic interpretation (frozen section). In 
the absence of documentable disease, specimens for 
microscopic review were obtained from the following 
sites: undersurface of hemidiaphragms, colic gutters, 
pelvic sidewalls, cul-de-sac, bladder, sigmoid, residual 
omentum, and retroperitoneal lymph nodes. In addi- 
tion to preliminary frozen-section analysis, permanent- 
section results were reported within 24 hours. Hyster- 
ectomy and omentectomy were performed if omitted 
at the original staging/debulking procedure. Assess- 
ment of extent of disease in terms of size or volume 
(or both) was ascertained initially and again before clo- 
sure. Adjunctive therapy after a positive second-look 
exploration was likewise individualized and included 
single-agent or multiagent chemotherapy, intraperito- 
neal isotopes, and pelvic or whole abdominal external 
radiation and, on occasion, combinations of these. 

No operative mortality (60 days) was associated with 
any of the procedures. Fifteen patients (11.1%) expe- 
rienced perioperative morbidity (Table I). All described 
conditions responded to conservative management, in- 
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Table V. Relationship of disease status at 
second-look laparotomy to extent of ‘Original 
tumor reduction in 118 cases | 











Negative 
reexplorations* 





No. of. 
patients? 


Original percent 
debulked 











100 45 37 8 
95-99 27 14 52 
90-94 18 6 33 

<90 28 16 39 
Total: 118 68 58 


* Absence of macroscopic or microscopic disease. 
tPercent reduction in 17 cases was not estimable. 


cluding transvenous radioscopic retrieval of a sheared 
central hine. 

Survival was measured from the date of the second- 
look operation, with follow-up times ranging from 15 
months to 6 years. To analyze the variable follow-up 
times and censored survival data, the Kaplan-Meier 
method was utilized to estimate group survival. Tests 
of significance were based on two-sided log-rank tests 
for two-sample comparisons.. 


Resu Its 


The mean age of the 135 patients undergoing s séc- 
ond-look laparotomy. was 53.7 years. The distribution 
of age by decades showed a peak frequency during the 
fifth, sixth, and seventh decades; the youngest patient 
was 21 years of age and the oldest was 83 years, _ 

. Second-look results according to original surgical/ 
pathologic parameters. Pathologic confirmation of ac- 
tive disease at the second-look procedure was obtained 
in 58 patients (43%). Stage III and IV. lesions were 
documented at initial exploration in 77 of the 135 pa- 
tients (57%) who eventually underwent reexploration 
(Table II). As anticipated, a significant number of pa- 
tients with advanced disease who were treated at our 
institution showed progression of disease before com- 
pletion of the prescribed adjuvant therapy and, there- 
fore, did not require a second- look procedure. In ad- 
dition, patients originally harboring Stage I disease oc- 
casionally elected to forego the second-look procedure, 
. generally because of a lack of evidence substantiating 
procedural benefits. Therefore, the number of pro- 
cedures performed in patients with Stage II disease, 
relative to patients with Stage I and Stages III and IV, 
appears to be disproportionately high as a result of 
these biases. Nevertheless, the percentage of patients 
having negative second-look procedures (no histolog: 
ically demonstrable neoplasm) progressively decreased 
. from 86% for Stage I to 38% for advanced disease 
(Table II). 
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As anticipated, serous lesions were the most frequent 
histologic cell type observed at primary operation in. 
the second-look candidates, representing 58.5% of the 
total group. Patients originally harboring serous cystad- 
enocarcinoma appeared to have a lower negative reex- 
plorátion rate-than did patients with the less common 
mucinous, endometrioid, or clear cell types (Table ITE). 
However, these differences were not statistically sig- 
nificant. The presence or absence of disease at the sec- 
ond-look procedure likewise was assessed as a function 
óf the original histologic grade (Table IV), with no sig- 
hificant trends appreciated. 

The patients presenting for second-look procedures 
were stratified according to the extent of the original 
tumor reduction (Table V). While the percentage of 
neoplasm initially removed could not be adequately de- 
termined in 17 patients, 45 (33.3%) of the 118 patients 
had been rendered free of macroscopic disease at initial 
laparotomy. Of the latter subgroup, 37 (82%) were free 
of disease at reexploration. The percentage of patients 
declared to be histologically free of disease at the sec- 
ond-look procedure declined abruptly if residual dis- 
ease was present at the completion of primary surgical 
treatment. —— | : 

Survival after second-look procedure according to 
surgical/pathologic parameters at reexploration. Sur- 
vival of patients after the second-look procedure was 
assessed according to size of persistent: tumor (Fig. 1). 
The 3-year and 5-year survival-rates for patients with- 
out documentable disease were 94% and 83%, respéc- 
tively. Minimal residual disease (<1 cm) was associated 
with a significant attrition relative to patients free of 
disease (p < 0.001), but no appreciable difference in 
survival was noted between patients with microscépic 
disease (43% at 5 years) and those with macroscopic 
disease <1 cm (39%). The poor. prognosis for patients 
with tumor massés >1 cm is readily apparent and sig- 
nificantly less favorable than for patients with disease 
«1 cm (p < 0.02). 

The presence of neoplastic cells in the peritoneal 
fluid or washings at the time of the second-look pro- 
cedure was. highly correlated with the extent of persis- 
tent disease ànd hence had prognostic value regarding 
postoperative survival. Of patients who had all random 
biopsies interpreted as negative, one had results of peri- 
toneal cytologic study consistent with persistent disease. 
While cytologic samples were not available for assess- 
ment in 20 patients, the samples were positive in 5296 
of patients who-had either microscopic disease or mac- 
roscopic disease «1 cm and 79% in patients who had 
lesions >I cm. Survival after the second-look proce- 
dure was highly predictable (p « 0.001) on the basis of 
cytologic findings at reexploration (Fig. 2). 

While sufficient tissue was occasionally not available 
for histologic grading in patients with microscopic per- 
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Fig. 1. Survival from second-look laparotomy to death from 
disease, according to tumor size at time of reexploration. 
e——e = None; o——o = microscopic; A——-A = 0 to 1 cm; 
O——o = 1 to 2 cm; A——A = >2 cm. 
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Fig. 2. Survival from second-look laparotomy to death from 
disease, according to peritoneal cytology. 


sistence, progressive attrition in survival was related to 
increasing tissue dedifferentiation (Fig. 3). Longevity 


for patients with Broders’ grade 1 neoplasms was sim- - 


ilar to that for patients who had a complete histologic 
response and was significantly (p « 0.02) better than 
that of patients with higher grade lesions. The associ- 
ation between grade at second-look operation and sur- 
vival was consistent at all levels, although no other in- 
tergrade differences were significant (grades 2 and 3 
versus grade 4, p « 0.09). 

The influence of residual disease after the second- 
look procedure on subsequent survival was evaluated 
(Fig. 4). When feasible, aggressive efforts were made 
to optimally reduce tumor volume at reexploration. 
Twenty-four patients either had only microscopic in- 
volvement or were rendered free of macroscopic dis- 
ease at the second-look procedure, while an additional 
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Fig. 3. Survival from second-look laparotomy to death from 
disease, according to histologic grade of tumor at reexplora- 
tion. There was insufficient tissue in eight patients. 
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Fig. 4. Survival from second-look laparotomy to death from 
disease, according to residual tumor size at completion of reex-: 
ploration. 


34 patients had either visible or palpable residual tu- 
mor. The latter group was subdivided into those with 
lesions reduced to <5 mm and those with lesions >5 
mm. Survival rates at 3 years were 93% for disease-free 
patients, 54% for patients with microscopic residual 
disease, 30% for patients with macroscopic disease up 
to 5mm, and 16% for patients with macroscopic resid- 
ual disease >5 mm. Although the extended prognosis 
for survival of the two subsets with gross residual dis- 
ease was similarly poor (p = 0.53), the apparent dif- 
ferences between disease-free patients and those with 
nicroscopic residual disease, as well as between those 
with microscopic disease and those with macroscopic 
disease, were highly significant (p < 0.001 and p< 
0.02, respectively). 

The times and sites of subsequent failure were an- 
alyzed in the 77 cases in which there was no disease at 
reexploration. Recurrences have been detected in 12 
patients (15.6%) between 6 and 41 months after op- 
eration; five patients had recurrence within 1 year of 
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the second-look procedure and four had recurrence 
prior to the second year. Only one patient had treat- 
ment failure in the absence of either intra-abdominal 
or retroperitoneal disease. Four patients with recurrent 
disease after negative reexploration were among the 
47 patients in whom the original cancer was confined 
to the pelvis, while eight patients were in the subgroup 
of 30 patients who were originally diagnosed as having 
advanced disease. 


Comment 


This series of patients with ovarian carcinoma con- 
stituted a rather homogeneous group, with the obser- 
vation interval from 1977 deliberately chosen to coin- 
cide with the incorporation of cisplatin in the postop- 
erative adjuvant treatment regimens. Among women 
clinically free of disease who underwent reexploration, 
a negative second-look laparotomy was correlated with 
the original stage of disease and the thoroughness of 
primary tumor reduction, in accordance with several 
previous reports.°° Both parameters are indirect indi- 
ces of the tumor cell burden at commencement of post- 
operative adjunctive therapy, and this finding illustrates 
the necessity for maximal tumor reduction at primary 
operation. The negative reexploration rate of 3896 in 
patients originally presenting with Stage III and IV 
disease further emphasizes the inaccuracies of clinical 
assessment and the justification for continued utiliza- 
tion of invasive procedures for evaluating active dis- 
ease. However, the categorical acceptance of second- 
look operations will require periodic reassessment and 
considerable moderation if enhanced salvage rates after 
positive second-look laparotomy are not forthcoming. 
In contrast, only one of seven patients originally des- 
ignated as having Stage I disease had persistent disease 
at second-look operation, observations identical to 
those of Roberts et al.^ Despite the low morbidity as- 
sociated with second-look laparotomy, the low positive 
yield (14%) and the subsequent fractional salvage of 
this small subgroup warrant discontinuation of the 
practice of reexploration in the entire Stage I popu- 
lation. Rather, a concerted effort must be made to iden- 
tify select subsets of this population who are at sub- 
stantial risk for persistent or recurrent disease and who 
would benefit from a second operative procedure. 

The percentage reduction of tumor volume at pri- 
mary operation predicted with reasonable success the 
disease status at the second-look procedure— consistent 
with previous reports correlating cytoreductive surgical 
procedures and enhanced survival! Negative reex- 
ploration rates of 82%, 52%, and 37% were associated 
with complete, 29596, and «9596 tumor reduction, re- 
spectively. These results again stress the merits of max- 
imal reduction, as evidenced by the precipitous decline 
in disease-free status at the second-look operation in 
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patients with only minimal macroscopic disease origi- 
nally. Further fractionation of the group that had 
<95% debulking failed to delineate more favorable 
subgroups, presumably a reflection of the concerted 
efforts at primary operation toward the optimal re- 
duction in all patients or the influence of a critical tu- 
mor volume on tumor biology (or both), However, cau- 
tion must be exercised in interpreting these results since 
patients with Stage I and II disease, by definition, would 
constitute a significant number of these two more fa- 
vorable groups and, hence, may simply mirror their 
more limited primary disease rather than the degree 
of original tumor reduction. 

Prognosis after a second-look laparotomy was un- 
favorably influenced by increasing occult tumor size at 
reexploration, increasing histologic grade of the resid- 
ual carcinoma, presence of exfoliated neoplastic cells 
in peritoneal fluid, and residual tumor at completion 
of the second-look operation. Schwartz and Smith? re- 
ported 5-year survival rates after second-look proce- 
dures of 72% and 38% in patients with no evidence of 
disease and microscopic disease, respectively. Our 
equivalent subgroups paralleled their findings, with 
survival rates of 83% and 43%, respectively. However, 
unexpectedly, patients with macroscopic disease of <1 
cm at reexploration fared as well as patients with only 
microscopic persistence and did substantially better 
than those patients with lesions exceeding 1 cm. Po- 
tentially, the more favorable survival in this group re- 
flected the value of secondary cytoreductive surgical 
procedures. This supposition was indirectly addressed 
by assessing survival after reexploration as a function 
of residual tumor size at the completion of the second- 
look procedure. The initial attrition rates and subse- 
quent longevities were similar for patients with mac- 
roscopic disease, irrespective of residual tumor size. 
Demonstrable benefit from additional debulking could 
be ascribed only to patients (nine of 43) rendered free 
of macroscopic disease through such efforts. Never- 
theless, we agree with other reports’* ? suggesting min- 
imal value in further aggressive tumor reduction, un- 
less complete removal of all macroscopic disease can be 
attained. These results attest to the absolute necessity 
for developing effective salvage therapy before en- 
hanced survival in patients with persistent disease at 
second-look laparotomy can be achieved. 

The importance of the original grade as related to 
second-look findings has not been consistent* * * * and 
was of no apparent significance when applied to this 
population as a whole. However, the increasing grade 
of persistent neoplasm at the second-look procedure 
was associated with decreasing long-term survival. Tis- 
sue heterogeneity may be less common under these 
more uniform conditions, thereby leaning toward such 
stratification. Of particular interest was the survival as- 
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sociated with patients having grade 1 lesions, which did 
not differ from the survival of patients who were free 
of disease. Recently, Copeland et al.^ have reported 
similar observations and have addressed appropriate 
approaches regarding subsequent therapy. 

As obtained at laparotomy, cytologic assessment of 
peritoneal fluid or washings used as a single parameter 
was an extremely sensitive predictor of survival, con- 
firming similar observations by Stuart et al.'5 While our 
patient population with negative cytologic findings in- 
cluded 18 (six microscopic, eight «1 cm, four >1 cm) 
with histologically documented disease, the overall 3- 
and 5-year survival rates for this group differed only 
minimally from those of patients who were histologi- 
cally free of disease. The explanation for these favor- 
able survival rates is not readily apparent. However, 
Copeland et al. have discussed several biologic char- 
acteristics that might contribute to favorable survival 
despite persistent disease at subsequent laparotomies. 
Possibly an inherent trait of one or more of these de- 
scribed states may be the loss of cellular exfoliation. 

At least in part, the. recurrences subsequently en- 
countered within 12 to 24 months in patients after neg- 
ative second-look operations are a measure of proce- 
durallimitations. The recurrence rates for patients with 
Stages I and II collectively and advanced disease were 
8.5% and 27%, respectively, with nine of 12 failures 
being detected within 24 months of reexploration. In 
addition, only a single failure site was not theoretically 
accessible to surgical and histologic analysis at the sec- 
ond-look operation. The limitations of the procedure 
are readily apparent, but, at present, diagnostic alter- 
natives are not available. While ovarian tumor markers 
will undoubtedly replace these practices in the future, 
their applicability at present remains investigational. 
The value of continued or altered therapy after neg- 
ative second-look laparotomy, as inferred by the results 
of Raju et al.," may warrant further clinical evaluation 
in patients who had advanced disease originally. 
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Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 


Dr. ALLAN J. Jacoss, St. Louis, Missouri. Surgical 
restaging in patients who are in complete remission 
following definitive primary treatment for ovarian car- 
cinoma has assumed an increasingly prominent place 
in the gynecologic literature. This article will help us 
in our attempt to determine the appropriate role of 
this operation. It reports a large volume of carefully 
documented work by excellent physicians. In discussing 
the importance of this work, I will compare Dr. Pod- 
ratz's data with those reported in two other recent ar- 
ticles from Mount Sinai' and the University of Califor- 
nia (Los Angeles). 

The number of patients undergoing second look af- 
ter treatment for extrapelvic disease is comparable 
among these three series, ranging from 56 at UCLA to 
83 at Mount Sinai. In all three series, the initial oper- 
ation was followed by a course of chemotherapy. 
Shortly after completion of chemotherapy, a second 
operation was performed upon consenting patients in 
complete clinical remission. The operation, which was 
comparable in the three series, consisted of an ex- 
haustive exploration, with multiple biopsies, both of the 
peritoneal cavity and of the retroperitoneum. The in- 
dications for and frequency of repeated cytoreduction 
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in patients with persistent tumor found at second look 
were not explicitly treated in any of the three papers. 

The findings at operation in all three series were 
quite similar. Thirty-two percent to 41% of patients 
originally presenting with extrapelvic disease (Stages 
III and IV) had no histologic or cytologic evidence of 
residual tumor at second look operation. The over- 
whelming majority of these patients remained in re- 
mission and are still alive. An additional 11% to 1596 
had microscopic disease. Approximately half of this 
group survived for at least 3 years, at all three insti- 
tutions. Even among patients with gross residual dis- 
ease remaining at the time of second look, a significant 
number of patients enjoyed prolonged survival. The 
likelihood for a good clinical result in these patients 
was directly related to thorough debulking at the time 
of second look. Podratz' data suggest that the authors 
recognized this, since more than half of their patients 
had tumor masses >1 cm at second look had them 
reduced. to less than this during the second-look op- 
eration. 

It would have been interesting if the authors had 
analyzed their findings as a function of the specific 
adjuvant treatment regimen given after the first op- 
eration. I believe that the second-look operation is an 
integral part of a total treatment regimen. Findings at 
second look are influenced by the type of treatment the 
patient has previously received. For example, data from 
UCLA indicate that the proportion of negative second- 
look operations in patients in complete clinical response 
is lower in patients treated with an alkylating agent 
alone than in those who received combination che- 
motherapy. Therefore, one must assume, unless it is 
otherwise demonstrated by empirical data, that the 
findings will differ according to the antecedent treat- 
ment. Indeed, it may be that indications for, and timing 
of, such operations ought to vary with the primary 
treatment of that disease. 

I would like to ask a few questions. What was the 
relationship between chemotherapy regimen and sec- 
ond-look findings? What sort of salvage therapy was 
used in patients with positive findings at second-look 
operation to achieve the substantial survival reported? 
Have the authors had any experience with the CA-125 
antigen,’ and will this affect the necessity for, or timing 
of, second-look operation? 

In this excellent report, as well as in other work, the 
authors have added greatly to our understanding of 
how to manage ovarian carcinoma. I believe that the 
following conclusions can be drawn from their work. 
Comprehensive surgical restaging can be performed 
with minimal morbidity. If no tumor is found following 
such an operation (and J] emphasize that all of the many 
biopsies they do are necessary, in view of the frequent 
prevalence of microscopic residual disease), chemo- 
therapy may reasonably be discontinued. If not, the 
ability to detect minimal residual disease, and to attack 
it with further surgical c -bulking and postoperative 
adjuvant therapy, probabiy enhances the duration of 
survival and chance of cure. Thus, if feasible, secondary 
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cytoreduction should be performed at this time. The 
value of second-look surgical procedures can be rig- 
orously determined only by randomized trials, which 
are probably not forthcoming. However, comprehen- 
sive secondary restaging should, in my opinion, no 
longer be considered investigational. It should be a part 
of the treatment plan of every physician treating ovar- 
ian carcinoma. It should be used in all fit patients in 
complete remission after primary therapy for tumors 
beyond Stage I and in selected patients with Stage I 
tumors as well. 
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Dr. ARTHUR L. HERBST, Chicago, Illinois. Dr. Pod- 
ratz and his colleagues have provided us with a com- 
prehensive review of 135 patients with ovarian carci- 
noma who underwent second-look laparotomy after 1 
year of therapy. The series is meticulously documented 
and carefully analyzed. A number of parameters were 
evaluated to ascertain the factors which appeared to 
affect patient survival. Not surprisingly, those with 
high-stage disease at initial operation did worse than 
those with low-stage disease. Effective initial tumor de- 
bulking was also associated with a favorable prognosis. 
However, somewhat surprisingly, the original histologic 
grade and tumor subtype did not appear to affect the 
findings at second-look operation. In this series, 38% 
of patients who initially presented with Stage III or IV 
ovarian carcinoma had a negative second-look proce- 
dure. These findings are similar to others reported in 


.the literature, sı ch as the 56 Stage III cases recently 


reported by Berek et al.'; 32% of these patients were 
free of the disease at second-look procedure. However, 
in Berek's series, as well as in some others reported in 
the literature, favorable prognosis was also associated 
with low tumor grade at initial operation. In the current 
series, survival after second-look procedure was cor- 
related to the preser.ce or absence of residual tumor as 
well as to the size of the residual disease found at sec- 
ond-look operation. However, patient survival after 
second-look operation was related to histologic grade, 
in contrast to the results at initial operation. What might 
be the explanation of the correlation of patient survival 
with tumor grade at second-look operation but the lack 
of such a correlation with tumor grade at irti:l op- 
eration? One can only speculate, and I suspect : iat the 
results suggest that the initial response to che, .other- 
apy may not necessarily be determined by the grade of 
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the carcinoma. However, those cells that are resistant 
to chemotherapy are the ones that will be present at 
the time of second-look operation. We do not have 
currently available a very effective second-line program 
for treating individuals who have failure of first-line 
therapy. Thus I suspect the difference in survival re- 
lated to tumor grade after second-look reflects the “nat- 
ural history" of the growth of these chemotherapy-re- 
sistant cells in the patient. This led to a 3-year survival 
of 8396 in those with grade 1 tumors in comparison to 
3196 of those with grade 3 and only 1496 for those with 
grade 4 tumors. It is of interest that those with grade 
I tumors had a 3-year survival after second-look op- 
eration which was as good as that of those who had a 
negative second-look procedure. 

There are a few areas for which I would appreciate 
Dr. Podratz’ comments. The manuscript states that the 
authors chose patients treated in 1977 as a time to ini- 
Hate their analysis, since that is when platinum-con- 
taining combination regimens began to be used. The 
analysis presented in the manuscript combines those 
receiving platinum-containing combinations and those 
receiving single-agent alkylating therapy. It would be 
helpful to compare these results with those of other 
series if the patients with platinum treatment were pre- 
sented separately. Can Dr. Podratz provide us with any 
indication of the results of those who received initially 
only multiple-agent platinum-contaming chemother- 
apy? In addition, the manuscript states 87% of the pa- 
tients were treated with some sort of chemotherapy. 
Eight other patients received colloidal isotope treat- 
ment, two others underwent whole abdominal radia- 
tion, and two received a combination of whole abdom- 
inal radiation and colloidal isotope treatment. These 
12 form 996 of the series and there were 8796 who 
received chemotherapy. I wonder what treatment was 
given to the remaining 4%? Finally, 10 of the patients 
were under the age of 29 at the time of initial diagnosis 
and one of them was reported to be 21 years of age. I 
wonder if any of these patients had a borderline ovarian 
carcinoma? 
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Dr. EDUARD EICHNER, Cleveland, Ohio. My experi- 
ence has not been as extensive as that of the authors, 
but I have had a couple of things that have upset me 
a little bit. In the early group of second-look proce- 
dures, my patients simply “went to pot” immediately 
afterward, as if all immunity had disappeared. 

This problem has not been presented by the authors, 
and I wonder what their experience in that line has 
been. 

Dr. KENNETH W. CRABB, St. Paul, Minnesota. Un- 
fortunately, a few patients with a negative second-look 
procedure develop recurrent disease at a later time. 


Second-look laparotomy in ovarian cancer 237 


What are your thoughts and ideas about additional 
studies that could be done on these patients with a 
negative second-look procedure to decrease the inci- 
dence of later recurrence? 

Second, in patients with microscopic residual disease 
at the time of the second-look procedure, would you 
advocate a third look after additional therapy? 

Dr. JAMES G. BLYTHE, St. Louis, Missouri. What is 
your second-line treatment now for those patients who 
have a positive second-look procedure, and are you 
giving any thought to using full pelvic and abdominal 
radiation on those patients resistant to platinum? 

Dr. PopRA1z (Closing). We wish to express our ap- 
preciation to Drs. Jacobs and Herbst for their formal 
critiques. Our manuscript addressed the influence of 
various surgical/pathologic variables at primary oper- 
ation and at reexploration on observations at second- 
look laparotomy and on survival after reexploration, 
respectively. While survival analyses have been con- 
ducted as a function of individual cytotoxic agents, var- 
jous agent-based regimens, and different modes of sal- 
vage therapy, discussion of these data is beyond the 
scope of this presentation. However, from an infor- 
mational standpoint, salvage therapy during the initial 
phases of the study generally consisted of second-line 
cytotoxic agents and occasional intraperitoneal iso- 
topes. During the latter phases, salvage therapy was 
dependent on the extent of tumor size at completion 
of the second-look procedure. Patients harboring re- 
sidual lesions <5 mm in diameter received whole ab- 
dominal irradiation (3000 rad, with shielding of liver 
and kidneys at 2250 and 2000 rad, respectively), with 
additional boosts of 4250 rad to the periaortic and dia- 
phragmatic areas and of 5100 rad to the pelvis. When 
lesions exceeding 5 mm were present, systemic che- 
motherapy was used, with more recent incorporation 
of intraperitoneal cytotoxic chemotherapy. 

In response to Dr. Herbst's concern regarding bor- 
derline neoplasms and the 496 not accounted for in the 
treatment analysis, no patients with borderline lesions 
were included and approximately 496 of the population 
was not treated. Patients with favorable Stage I lesions 
were randomized to receive L-phenylalanine versus no 
postoperative adjunctive therapy, with the latter ac- 
counting for nontreated patients undergoing second- 
look procedures. 

Dr. Eichner’s observation of occasional rapid dete- 
rioration after second-look operation was likewise 
noted at our institution; approximately one third of the 
patients who had positive peritoneal cytologic tests or 
residual disease exceeding 5 mm died of disease within 
12 months. We suspect the relationship to operation is 
coincidental and presumably correlates to the devel- 
opment of pleiotropic drug resistance and progressive 
tumor growth. 

While we continue to routinely perform second-look 
and third-look operations when indicated, the categor- 
ical acceptance of these procedures in the overall treat- 
ment schema of ovarian cancer must be cautious. The 
reported recurrence rates of as much as 50% after neg- 
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ative second-look procedures, together with very lim- 
ited salvage therapy, rival the potential benefits that 
patients might derive from reexplorations. The use of 
tumor markers such as CA-125 (described by Drs. Bast 
and Knapp from Boston) probably will reduce the re- 
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quired number of invasive procedures. However, until 
adequate clinical trials, particularly in patients with 
minimal residual disease, have been forwarded and 
confirmed, we caution the premature acceptance of this 
immunoassay. 
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The effect of obesity alone was investigated among 16,858 women who were delivered of their infants 
within a 12-month period. Complete analysis was possible for 9667 patients who were divided into four 
weight categories and separated into two groups, with and without complications. Perinatal mortality, infant 
size, and the primary cesarean delivery rate were calculated for each group. Among 2597 women with 
antenatal complications, there was a significant increase in perinatal mortality (p < 0.001), primary 
cesarean delivery (p < 0.02), and mean infant birth weight (p < 0.01) in the obese and the morbidly obese 
. gravid women. Among 7070 women without antenatal complications there was a significant increase in 
primary cesarean delivery (p « 0.001) and mean infant birth weight (p « 0.01) but not perinatal mortality in 
the obese and the morbidly obese gravid women. Obesity alone does not appear to affect the perinatal 
mortality rate but it increases the likelihood of cesarean delivery in the morbidly obese patient. (AM J 
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Obstetricians have always felt that maternal obesity 


means an increased risk of pregnancy complications. ` 


Over the past 30 years, numerous authors have cited 
retrospective and prospective studies, with and without 
controls, that attest to an increased incidence of hy- 
pertension, preeclampsia, gestational diabetes, malpre- 
sentation, and postpartum hemorrhage in the obese 
gravid women.'? Discussions related to significant dif- 
ferences in incidence of cesarean delivery, infant size, 
and perinatal mortality rate have received recent at- 
tention in the literature."? 

The previous studies compared obese patients with 
groups of nonobese patients. These two groups in- 
cluded patients who had other factors complicating 
pregnancy. Because additional factors such as hyper- 
tension, diabetes, preeclampsia, prematurity, intra- 
uterine growth retardation (IUGR), infection, etc., 
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were not evenly distributed between the two groups, 
conclusions regarding the effect of obesity alone upon 


perinatal mortality, infant size, and primary cesarean 


delivery rate cannot be accurately drawn. 

It is the purpose of this analysis to determine the 
effect of obesity per se, when no other antenatal com- 
plications are present, on perinatal mortality, infant 
size, and primary.cesarean delivery rate. 


Material and methods 


The analysis of 16,858 records of women delivered 
between January 1, 1982, and December 31, 1982, was 
performed with computer assistance from the Univer- 
sity of Illinois Center for Health Services Research. 
Maternal and infant data were abstracted from the ma- 
ternity and newborn records onto a uniform hard-copy 
abstract for data entry into a central computer. Deliv- 
eries occurring at 18 institutions within the University 
of Illinois perinatal network made up all of the 16,858 
cases. Abstraction was performed by experienced per- 
sonnel, familiar with obstetric data and obstetric rec- 
ords, for the sole purpose of obtaining accurate data. 

A complete description of the perinatal data gath- 
ering system has previously been published.'? Of the 
16,858 cases, sufficient data were present to include 
9667 patients. The data used were obtained from the 
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Table I. Weight categories and antepartum complications 





Normal weight 







Undernourished 






Weight category 
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(85% - 120% Obese (120% - Morbidly obese 
(<85% of ideal of ideal body 150% of ideal (>150% of ideal 
body weight) weight) body weight) body weight) Total 
No antepartum 435 5407 969 259 7070 
complications 
Antepartum 172 1763 476 186 2597 
complications 
Total 607 7170 1445 444 9667, 
Table II. Antepartum complications and their frequencies 
Weight category 
Under- Morbidly 
nourished Normal Obese obese 


Antepartum complication 


6 0.9 1.9 7.0 76 . 


Hypertensive disease ; 141 ; 101 ; 17.2 <0.05 
Preeclampsia-eclampsia 23 3.8 317 4.4 95 6.6 30 6.9 «0.05 
Diabetes i i 1:2 102 1.4 56 3.9 46 10.4 <0.05 
Heart disease 15 2.5 140 1.9 31 2.1 1] 25 NS 
Vaginal bleeding 36 2:9 479 6.7 93 6.4 36 8.2 NS 
Anemia ` 33 5.4 311 4.3 46 3.2 10 2.4 <0.05 
Thyroid disease 4 0.7 80 1.1 23 1.6 8 1.8 «0.05 
Renal disease 3 0.5 34 0.5 6 0.4 2 0.4 NS 
Syphilis 2 0.3 32 0.4 8 0.5 4 1.0 «0.05 
Incompetent cervix 2 0.3 27 0.3 6 0.4 2 0.4 NS 
Thrombophlebitis 2 0.3 8 0.1 6 0.4 z 0.4 <0.05 
Urinary tract infections 36 5.9 419 5.8 116 8.0 42 9.4 «0.05 
Systemic lupus erythematosus 0 0.0 6 0.1 l 0.1 ] 0.2 NS 
Isoimmunization 3 0.5 42 0.6 8 0.5 5 12 NS 


x’ analysis was used to determine p values. 


University of Illinois and its affiliated perinatal network 
members. 

Obesity in pregnancy has received numerous defi- 
nitions. Body weight >20% above the normal weight 
for height is often used, as well as a description of the 
fat thickness with calipers used to measure various skin 
folds. Some authors’ use actual body weight >80 kg 
(175 pounds) during pregnancy while others use a body 
weight based on height varying between 5096 and 30096 
above the ideal prepregnant weight for height.? The 
most frequently used definition for morbid obesity dur- 
ing pregnancy is a maternal weight >90 kg (200 
pounds).* This definition ignores height and does not 
differentiate between prepregnant weight and possible 
massive antepartum weight gain. 

Normal weight was determined by using the Met- 
ropolitan Life Insurance Company tables based on 
height. For this reason, it was necessary to have the 
patient's height and prepregnant weight recorded. Ei- 
ther one or both of these parameters were missing in 
7191 records. The remaining 9667 patients were then 


classified into one of four categories based on their non- 


. pregnant weight. Each of these categories was divided 


by separating those patients with antenatal complica- 
tions from those with no evidence of complications. The 
categories, their subdivisions, and numbers of patients 
in each are listed in Table I. The list of antepartum 
complications and their frequencies in different weight 
categories is noted in Table II. 

The hypothesis that no significant difference in peri- 
natal mortality and primary cesarean delivery rate 
existed among undernourished, normal, obese, and 
morbidly obese patients, with and without antenatal 
complications, was tested with the X? analysis. The 
hypothesis that no significant difference in infant 
weight existed among these four groups was tested by 
means of a one-way analysis of variance. The correla- 
tion between infant birth weight and maternal weight 
was estiamted by using the omega squared coefficient 
for measurement of association. The neonatal weight 
difference between normal patients and those with an- 
tepartum complications within each category was tested 
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Table III. Perinatal mortality 








Antepartum complications = 28.3 — 
Perinatal mortality (No./ -71607 115 48/7170 
1000) 
Perinatal mortality with 3/172 174 21/1763 
antepartum complica- 
tions (No./1000) 
27/5374 


Perinatal mortality without 4/435 9.2 
antepartum complica- | 
tions (No./1000) 


Table IV. Primary cesarean section 





Undernourished 


Primary cesarean section 24/156 15.4 
with antepartum 
complications 

Primary cesarean section 
without antepartum 
complications 


p (within) NS 


42/415 10.1 


«0.001 


with the Student ¢ test for independent groups with 
homogeneous variances. 


Results 


Antenatal complications. Table II shows that obese 
and morbidly obese individuals are at significantly high 
risk for having hypertensive disease, preeclampsia, di- 
abetes mellitus, and urinary tract infections. Although 
a statistically significant difference between weight cat- 
egories was noted for patients with thyroid disease, 
syphilis, and thrombophlebitis, the small numbers in 
each cell must give caution to their true significance. A 
significantly lower incidence of anemia was noted in the 
obese and morbidly obese individuals. This corre- 
sponds to a higher incidence of anemia in those patients 
categorized as undernourished. 

Intrapartum complications 

Maternal. Our data base allowed us to look at the 
frequency of placenta previa, abruptio placentae, cord 
prolapse, premature labor, and those patients with 
more than one of the above complications. A significant 
increase in premature labor and patients having more 


than one of the above complications was noted in un-: 


dernourished individuals only. 

Fetal. Cord accidents were noted in 6.7% of morbidly 
obese patients without antenatal complications and only 
4.0% of the normal-weight patients. Shoulder dystocia 
occurred approximately twice as often in the morbidly 


Weight category . 
Undernourished Normal Gc ae Morbidly obese 


Weight category 


Normal weight Obese 


294/1638 


526/5065 
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24.6 = 32.9 186/445 41.8 <<0.001 
6.7 24/1445 16.6 10/445 22.5 «0.001 

11.9 15/476 31.5 71186 37.6 «0.01 
5.0 9/969 9.3 3/259 116 NS 







17.9 101/424 23.8 33/146 22.6 <0.02 


10.4 105/850 12.4 43/219 19.6 «0.001 


«0.001 NS 


obese patient without antenatal complications (1.7896) 
when compared to the normal-weight patient (0.81%). 
Meconium was noted in 23.596 of the obese patients 
without antenatal complications, a figure which dif- 
fered significantly from the 15% of undernourished 
patients and the 18% of normal-weight patients. Late 
decelerations were noticed with significantly increased 
frequency (7.55%) in the morbidly obese patient with- 
out antenatal complications compared to 3.83% of the 
normal-weight patients. Fetal acidosis documented by 
scalp pH or cord blood pH was not significantly dif- 
ferent between weight categories. 

Perinatal mortality. Table III shows that there is a 
significant increase in perinatal mortality as a function 
of maternal weight (p < 0.001). The incidence of an- 
tepartum complications also increased as a function of 
maternal weight (p < < 0.001). In those patients with- 
out antepartum complications, there was no significant 
difference in perinatal mortality regardless of weight. 
In those patients with antenatal complications there was 
a significant difference (p < 0.01) in perinatal mortality 
as a function of maternal weight. Therefore, it appears 
that maternal weight itself does not significantly affect 
perinatal mortality. However, differences in maternal 
weight plus the presence of antepartum complications 
appear to significantly increase perinatal mortality. 

Cesarean delivery. The primary cesarean rate was 
calculated from the total number of patients delivered 
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Table V. Birth weights 
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Under- Normal Morbidly 
nourished weight Obese obese (between) 

Mean infant weight (gm) 3150 + 552 3351 + 545 3486 + 576 3612 + 550 <0.01 

without antepartum 

complications 
Mean infant weight (gm) 2968 + 652 3197 + 637 3309 + 694 3452 + 694 <0.0] 

with antepartum 

complications 
p (within) <0.01 ^ «0.01 «0.01 «0.01 


minus those patients undergoing a repeat cesarean sec- 
tion. Table IV reveals that among women with ante- 
partum complications, there was a significant increase 
(p < 0.02) in primary cesarean deliveries. Among 
women without antenatal complications, there was also 
a significant increase (p « 0.001) in primary cesarean 
deliveries especially apparent among the morbidly 
obese patients. Within each weight category, cesarean 
rates in those patients with antenatal complications are 
significantly higher (p « 0.001) than rates in those pa- 
tients without antenatal complications only in the nor- 
mal and obese categories. 

Infant birth weight. Analysis of birth weights is 
shown in Table V. In patients without antenatal com- 
plications, a significant increase (p « 0.01) in infant 
weight is noted as maternal weight increases. In patients 
with antenatal complications, this significant increase 
(p < 0.01) in infant weight is likewise noted although 
the mean weights were decreased in each category. This 
decrease was statistically significant (p < 0.01) within 
each category. An estimate of the strength of relation- 
ship between maternal weight and fetal weight was ob- 
tained.by the omega squared coefficient for measure- 
ment of association. This test revealed that only 24% 
and 2796 of the increase in fetal weight in women with 
and without antenatal complications, respectively, 


. could be attributed to maternal weight alone. 


Comment 


Numerous studies have repeatedly shown that the 
obese gravid woman is more prone to antenatal and 
intrapartum complications. Analysis of data for the 
obese patients in previous studies included those with 
antenatal complications together with patients who did 
not have antenatal problems. Our study defined a 
group of women where maternal weight was the only 
variable present among pregnant women with no other 
antenatal complications. We also looked at differences 
between women defined as obese and those defined as 
morbidly obese. This enabled us to look clearly only at 
maternal weight as it affects intrapartum maternal and 
fetal complications, perinatal mortality, incidence of 
primary cesarean delivery, and infant birth weight. 


This analysis gives evidence for the association of 
maternal obesity with a significant increase in antenatal 
complications and an increased incidence in perinatal 
mortality. However, if we look at those patients without 
antenatal complications, it can be seen that no signif- 
cant difference in perinatal mortality was present be- 
tween any of the four weight categories. It would ap- 
pear that maternal weight, in and of itself, when no 
other antenatal complications are present, is not asso- 
ciated with a poorer pregnancy outcome. However, 
when we looked at intrapartum maternal and fetal com- 
plications, it was interesting to note the increase in 
shoulder dystocia and cord accidents in obese and mor- 
bidly obese patients without antenatal complications. 
There was also a significant increase in meconium stain- 
ing and late decelerations of the fetal heart rate noted 
in the morbidly obese patients without antenatal com- 
plications. These observations may have had an effect 
on the increased incidence of primary cesarean delivery 
in the morbidly obese patient without antenatal com- 
plications. 

In 1962 the British* * reported that obese patients 
had an increased incidence of cesarean deliveries. Sub- 
sequent reports^? agreed with investigators who re- 
ported in 1945' and 1956? that there was no significant 
increase in cesarean deliveries in obese gravid women. 
Our data suggest that a significant increase in cesarean 
deliveries is present as a function of maternal obesity. 
If obese gravid women are at increased risk for ante- 
natal complications, this increase in primary cesarean 
deliveries could be expected. However, between each 
weight category in those patients without antenatal 
complications, a significant increase in the number of 
cesarean sections was present for those patients who 
were morbidly obese. Since a significant increase in me- 
conium staining, late decelerations, and cord accidents 
was noted in this group, these findings could contribute 
to a higher primary cesarean rate. Can this increase 
also be attributed to the significant increase in fetal size? 

Previous reports have shown that fetal weight is di- 
rectly proportional to maternal size.* ^" Emerson‘ re- 
ported that more than 5096 of overweight women had 
babies who weighed >8 pounds (3630 gm). Eastman 


242 Garbaciak et al. 


and Jackson" have shown a straight-line correlation for 
weight of the newborn infant when maternal weight 
gain in pregnancy exceeded 10 pounds. They also 
showed a direct correlation between prepregnant ma- 
ternal weight and eventual infant birth weight. They 
felt that these two factors acted independently and ad- 
ditively on the baby's weight and concluded that moth- 
ers who are heavier prior to conception will be delivered 
of heavier babies. Edwards et al.° also reported a sig- 
nificant increase in mean infant birth weight in obese 
women. Gross et al.* reported a significant increase in 
macrosomic babies in an obese population but also 
noted a significant lengthening of the gestational 
period. 

Our data reveal a significant difference in mean in- 
fant birth weight among patients with as well as those 
without antenatal complications. As the weight of the 
mother increases, so does the weight of the newborn 
infant. This relationship is also apparent for those pa- 
tients with antenatal complications. Analyzing the cor- 
relation of fetal weight with maternal weight revealed 
that only 24% and 27% of the increase in fetal weight 
in women with and without antenatal complications, 
respectively, could be attributed to maternal weight 
alone. This is not a significantly high proportion of the 
variance. This tendency for increased birth weight as 
maternal weight increased was also present in those 
women who had antenatal complications. The mean 
birth weight within each category was significantly 
lower than for those women without antenatal com- 
plications as would be expected. Even though antepar- 
tum complications significantly decrease birth weight 
in all weight categories, a larger prepregnant weight 
corresponded to a significantly increased fetal weight. 

Gross et al* have recently reported a higher inci- 
dence of macrosomic babies in their population of 
obese women. If this increase of macrosomia is present 
in our population, it could serve as an explanation for 
the increase in primary cesarean sections even though 
this was not found in Gross's study. This difference 
between studies may be due to the different way 
obesity was defined in his study and the fact that he 
did not differentiate obese women from morbidly obese 
women. Further refinement of our data base will allow 
us to see if a significantly larger proportion of obese 
and morbidly obese women are delivered of babies 
24000 gm. 

The reason or reasons for this increase in cesarean 
rate are not clear in those patients without antenatal 
complications. One may postulate increased fetal size, 
an increase in materna] pelvic soft tissue that could 
narrow the diameters of the birth canal, or the increase 
in intrapartum meconium staining, late decelerations, 
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and cord accidents. Whatever the reasons, it should be 
noted that there no longer appears to be a hesitancy to 
perform an abdominal delivery in a morbidly obese 
patient as has been alluded to in a previous report.’ 

There is no denying that maternal weight has an 
effect on pregnancy. Undernourished patients are at 
risk for anemia and premature labor. Close attention 
to their diet and weight gain is necessary. Monitoring 
these patients with more frequent office visits and ed- 
ucating them to report subtle signs of premature labor 
should enable more of them to carry their pregnancies 
to term and improve perinatal survival. 

The best way to prevent the problems associated with 
morbidly obese and obese gravid women would be to 
eliminate the prepregnant morbidly obese state. Since 
this is not realistically possible, it is necessary for those 
attending this type of patient to be aware of the specific 
complications that were noted in our population. We 
recommend that all obese and morbidly obese gravid 
women have a glucose screening test for diabetes at 
their initial prenatal visit and have it repeated at the 
beginning of the third trimester if the previous screen- 
ing was normal. Since the obese and especially the mor- 
bidly obese patients are at increased risk for hyperten- 
sive complications, blood pressure monitoring should 
be carried out with the appropriate size of blood pres- 
sure cuff at I-week intervals beginning after the second 
trimester. Any sustained elevation should be quickly 
and correctly managed with antihypertensives, bed rest, 
and/or hospitalization for frequent monitoring of both 
maternal and fetal status. 

It is already recommended that all pregnant patients 
be screened for asymptomatic bacteriuria at their initial 
visit. We feel that the obese and morbidly obese patient 
should be screened for bacteriuria in subsequent 
trimesters since their risk for developing a urinary tract 
infection is more than 9%. l 

It seems prudent to avoid vaginal delivery in the 
morbidly obese patient who demonstrates any type of 
dystocia not easily correctable. This is especially true 
regarding the use of forceps. A further analysis of our 
data should allow us to see if an increased use of forceps 
occurred in those morbidly obese patients who devel- 
oped shoulder dystocia. We will also look at 5-minute 
Apgar scores and the amount of blood loss and blood 
transfusions. 

The effects of maternal weight on pregnancy out- 
come vary from population to population. Hyperten- 
sion, diabetes, urinary tract infection, and anemia all 
occur with increased frequency and exert their effect 
on perinatal outcome. Obesity alone also seems to affect 
the intrapartum course and eventual mode of delivery. 
Maintaining awareness of the specific problems related 
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to maternal weight and pregnancy should enable the 
practitioner to maximize efforts to reduce perinatal 
morbidity and mortality. | 


REFERENCES 


1. Odell LD, Mengert WF. The overweight patient. JAMA 
1945;128:87. 

2. Petry JA. Obesity with pregnancy. Obstet A 
1956;7:299. 

3. Kerr MG. The problem of the overweight patient in preg- 
nancy. Br ] Obstet Gynaecol 1962;69:988. 

. Emerson RG. Obesity and its association with the com- 
plications of pregnancy. Br Med J 1962;2:516. 

. Tracy TA, Miller GL. Obstetric problems of the massively 
obese. Obstet Gynecol 1969;33:204. 

. Edwards LE, Dickes WF, Alton IR, Hakanson EY. Preg- 
nancy in the massively obese: course, outcome, and obesity 
prognosis of the infant. AM J OBSTET GYNECOL 1978; 
131:479. 

7. Travers CK. Obesity and pregnancy: a review. Obesity 

Bariatr Med 1976;5:172. 


8. Gross T, Sokol RJ, King KC. Obesity in pregnancy: risks 


and outcome. Obstet Gynecol 1980;56:446. 

9. Gross T. Operative considerations in the obese pregnant 
patient. Clin Perinatol 1983;10:411. 

10. Winnegar A, Spellacy WN, Vidyasagar D, Peterson PG. 
A system to monitor patient care in a perinatal region. 
AM J OBSTET GYNECOL 1983;145:39. 


11. Eastman NJ, Jackson E. Weight relationships in peg. 


nancy. Obstet Gynecol Surv 1968;23: 1005. 
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Discussion 


DR. MiCHAEL W. VARNER, Iowa City, Iowa. A person E 


whose excess weight has a negative impact on their 
health or function may be termed obese. There is no 
doubt that obesity is becoming a progressive health 


problem in this country. Although the exact incidence . 


of the problem depends on the definition of obesity 
that is used, the incidence clearly increases with pro- 
gressive age and decreases with extent of formal edu- 


cation. Obesity is more common in women than in men - 


and its study is thus of particular i importance to obste- 
trician-gynecologists. 


The authors have defined obesity as 212096 of ideal | 
prepregnant weight for height, which is àn acceptable: 


definition. Their definition results in 19.5596 of their 
studiable population being defined as either obese or 


. morbidly obese, an incidence comparable to that of 


recent population studies of reproductive-aged women. 
The authors have considered the problem of obesity 


and pregnancy from an angle that has not been ad- . 
dressed previously. By controlling for the presence or 


absence of antepartum complications, they have shown 


that progressive obesity is associated with an increased: 


likelihood of perinatal mortality, higher mean infant 
birth weight, and need for abdominal delivery. Their 
data also show that progressive maternal obesity per se 
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is associated with a progressive risk of antepartum 


. complications when compared to their normal-weight 


group. 
In conjunction with Drs. Kolberg, Johnson, and 


Railsback, I recently participated in a review of the 


experience at The University of Iowa Hospitals with 
obesity and pregnancy. Using a definition of weight 
7250 pounds during pregnancy, we found that, when 
compared to control subjects matched for age, parity, 
and year of delivery, obese gravid women have signif- 
icantly greater risks of certain antepartum complica- 
tions, including gestational diabetes, hypertension, and 
prolonged gestation. 

While the article lists those problems considered as 
antepartum complications, it does not distribute their 
relative frequencies among the maternal weight 
groups. Could the authors comment on the relative 
distribution of antepartum complications between their 
normal-weight and obese groups? 

The intrapartum time course of the obese pregnant 


. woman is also a period of increased risk to mother and 


baby. We have found an increased incidence of oxytocin 
augmentation, prolonged second stage of labor, shoul- 
der dystocia, and failed induction of labor in obese 
parturients. We have also seen an increased risk of pri- 
mary cesarean section, for both fetopelvic dispropor- 
tion and failure to progress in labor. We have not seen 
any increased incidence of fetal distress. While I realize 
that a discussion of specific intrapartum complications 
is beyond the stated purpose of this article, I am none- 
theless curious whether the authors have any infor- 


. mation on their patients' intrapartum outcomes? 


I believe it is also important to return for a moment 
to the authors' stated topic, namely, maternal weight 
and pregnancy complications. While they address the 
problems of the obese gravid woman, they also provide 
us with important information on the undernourished 
pregnant woman. Their group of undernourished pa- 
tients also had a higher incidence of antepartum com- 
plications than those women of normal weight. Al- 
though their undernourished group did not have 
higher. average birth weights or rates of cesarean sec- 
tion, they did have higher perinatal mortality rates, with 
or without antepartum complications. I wonder, in ad- 
dition, if the authors could comment on the relative 
distribution of antepartum and/or intrapartum com- 
plications between their undernourished and normal- 
weight groups? 

In conclusion, the ‘authors have shown us that ex- 
tremes of maternal preconception weight do place a 
pregnancy at increased risk. I wonder if they can give 


- us any recommendations for alteration of our routine 


antepartum and/or intrapartum care that might allow 
us to anticipate, and hopefully prevent or minimize, 
these associated complications? 

Dr. LILLiE-MAE PADHLA, Indianapolis, Indiana. 
Obesity is a significant health problem in industrialized 


nations. Unfortunately, we do not have a precise def- 
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inition of obesity. In the nonpregnant population obe- 
sity is usually defined as body weight in excess of 2096 
above the ideal weight (actuarial tables); however, in 
the pregnant patient the weight range used to define 
the obese patient varies from 780 to 114 kg. It is well 
accepted that being grossly overweight is associated 
with higher maternal and fetal morbidity and mortality. 
Obese pregnant patients are consequently considered 
high-risk patients. Specifically the risk of developing 
hypertension, diabetes, toxemia, and thromboembolic 
disease in obese pregnant patients is much greater than 
in normal-weight gravid women. Furthermore obesity 
is associated with increased perinatal mortality. 

In this retrospective study of 9667 patients, Garba- 
ciak et al. have used prepregnant patient weights and 
heights to define obesity. The obese patients were sub- 
divided into two groups: (1) patients with antepartum 
complications and (2) patients without antepartum 
complications. They studied the effects of obesity on 
perinatal mortality, infant size, and incidence of cesar- 
ean section. 

The present study reports an increasing incidence of 
antepartum complications with increasing maternal 
weight. This has been an observation noted by several 
older as well as more recent studies. Odell and Mengert' 
reported toxemia of pregnancy in 31.4% of their obese 
patients. Petry’ reported an increased incidence of tox- 
emia, essential hypertension, and maternal death. Kerr? 
found an increase in preeclampsia and essential hy- 
pertension. Emerson‘ confirmed these findings but also 
noted an increased frequency of antepartum hemor- 
rhage and fetal malpresentation in obese patients. 
Tracy and Miller? observed the increased incidence of 
toxemia and maternal death in obese patients. In ad- 
dition, diabetes, pyelonephritis, and prolonged labor 
were also noted to be significantly increased. Hyper- 
tension and diabetes were also found to be increased 
in the obese patients by Roopnarinesingh.? Freedman 
et al.’ reported the highest frequency of toxemia (66%) 
and abnormal presentation (19.9%) in their obese pa- 
tients. Edwards et al.? found a significantly increased 
incidence of hypertensive disorders of pregnancy, ges- 
tational diabetes, inadequate weight gain, and wound- 
episiotomy infection. Gross et al? found an increased 
risk for antepartum complications in the current 
pregnancy studied in obese patients in the form of 
chronic hypertension (7.2%), diabetes mellitus (gesta- 
tional, 6.5%; insulin-dependent, 2.5%), multiple ges- 
tation (3.5%), and inadequate weight gain. Of interest 
is that there was no significant increase in preeclampsia, 
pyelonephritis, smoking, or alcohol or substance abuse. 
Although the present study supports the increasing risk 
of antepartum complications with increasing maternal 
weight, the list of antepartum complications is all-en- 
compassing and does not identify specific antepartum 
complications for which the obese gravid woman is at 
greater risk. 

The present study looks at perinatal mortality in re- 
lation to excess maternal weight. A number of previous 
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studies have shown an associated increased perinatal 
mortality in the obese patients**’; others have not.*? 
In this study, if patients with and without antepartum 
complications are pooled, perinatal mortality increased 
with excess maternal weight. In the absence of ante- 
partum complications, however, there was no signifi- 
cant difference in perinatal mortality among the vary- 
ing weight groups. Although this is reassuring to the 
gravid woman without antepartum complications, it 1s 
of note that perinatal mortality in this group of patients 
was almost twice that of the normal-weight groups with- 


‘out antepartum complications and thus may be clini- 


cally significant to the obstetricians taking care of the 
patients. Since it is also impossible to predict which 
obese patients will develop antenatal complications, all 
patients should be considered high risk. 

The authors showed an increased incidence of pri- 
mary cesarean section among all obese patients, re- 
gardless of the presence or absence of antepartum com- 
plications. Increased operative delivery has been seen 
in prior studies"? and not in others.*? From the present 
study, it is apparent that 17.296 of patients with obesity 
require a cesarean section. The implications of this are 
significant, since cesarean section presents a significant 
hazard to the obese patient and her infant. There is no 
question that cesarean section in these patients poses 
both surgical and anesthetic difficulties. Since the obese 
are also at higher risk for medical complications such 
as hypertension, toxemia, and diabetes, operative risks 
are further increased. Additionally, the obese are more 
prone to postoperative complications such as thrombo- 
embolism, pulmonary atelectasis, pneumonia, wound 
infection, and dehiscence. Sicuranza and Tisdall’® re- 
viewed their experience with cesarean section in the 
massively obese (24 patients weighing 7114 kg). A ma- 
jority of the patients had multiple indications for sur- 
gical delivery, with coexisting diabetes and toxemia. A 
large infant was a constant finding. The incidence of 
complications was 1796, but no serious complications 
were encountered. Attention to prenatal care, prepar- 
tum hospitalization, detailed operative technique, care- 
ful anesthesia, prophylactic antibiotics, and early am- 
bulation appear to improve maternal outcome. Hodg- 
kinson and Husain” likewise reviewed cesarean section 
in eight patients weighing 150 kg. Six of eight patients 
had essential hypertension and one had diabetes mel- 
litus. Extradural anesthesia was used in three and gen- 
eral anesthesia in five. They reported in detail on one 
patient who developed persistent hypotension associ- 
ated with cephalad retraction of the panniculus during 
operation under extradural anesthesia. Of the five pa- 
tients receiving general anesthesia, two became hyper- 
tensive during intubation and one developed acute pul- 
monary edema following removal of the tracheal tube. 
Postoperative complications were seen in three patients 
(one minor wound infection, one pulmonary edema, 
and one abdominal dehiscence). The risks of cesarean 
section in the obese and the detailed care necessary to 
diminish them have been reviewed by Gross.'? 
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The authors have shown an increasing mean infant 
birth weight with increasing maternal weight in patients 
both with and without antepartum complications. This 
observation has been noted in prior reports.”? It has 
been postulated that the increase in large infants may 
be the reason for the increased incidence of primary 
cesarean section. However, the mean weights of the 
infants in the obese group in this study are not exces 
sively large. A few earlier reports do not substan- 
tiate an increased incidence of cephalopelvic dispropor- 
tion*? but the majority of reports, including the present 
one, do not detail the indications for cesarean section. 

In summary, this well-designed and well-conducted 
study objectively reconfirmed the hazards of obesity in 
pregnancy. 

In closing, I would like to ask the authors a few ques- 
tions: (1) What were the indications for cesarean section 
in this study? (2) What were the problems or compli- 
cations associated with the cesarean sections? (3) Are 
there any recommendations you would make to the 
obstetrician who finds an obese or morbidly obese 
woman in his practice? 
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Dr. Frrooz BANOONI, Southfield, Michigan. My 
question is whether the basic classification was at the 
onset of pregnancy or at the time of delivery. Did the 
amount of weight that the patient gained during preg- 
nancy make any difference? I believe a gain of 50 
pounds during pregnancy could move the patient from 
one class to the other. 

Dr. RICHTER (Closing). I can answer the question 
about the relative distribution of antepartum compli- 
cations by weight, by telling you that, as expected, in 
the obese and the morbidly obese groups, the incidence 
of chronic hypertension and diabetes was very high. In 
fact, they were the two most common complications, 
whereas in the normal-weight and the underweight 
groups these two complications ranked sixth and sev- 
enth on the list of complications. 

In the underweight group and normal-weight group 
anemia is a much more frequent complication than ir. 
the obese group. 

This difference in distribution of complications is one 
of the postulated reasons the obese gravid woman has 
a higher incidence of perinatal mortality with compli- 
cations. 

Dr. Varner's question about intrapartum complica- 
tions cannot be answered from our data. Those data 
were not available to us. Nor did we know what the 
indications were for cesarean section. 

Concerning the question about recommendations, 
we have no specific recommendations other than what 
is obvious in that obese gravid women, since they have 
a higher incidence of hypertension and diabetes, ought 
to be screened particularly closely for these. But, at least 
in our practice, we screen everybody for these diseases, 
so we do not treat the obese gravid woman any differ- 
ently than the nonobese gravid woman. 

There is some indication in underweight patients, not 
from our data but from other studies, that food sup- 
plementation for people who have a poor diet can in- 
crease the fetal weight at delivery. Whether this will 
change the perinatal outcome we do not know. 

The final question pertained to how we classify the 
pateints. It was done on the basis of prepregnant 
weight, and that, in fact, explains why so many patients 
were dropped out of the data, because the prepregnant 
weight was not always available. 

We do not have data on how much weight each of 
these patients gained during pregnancy. 
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docusate sodium) both softens stools and stimulates peristalsis to correct 
constipation, usually overnight. 

Colace and Peri-Colace offer you the flexibility of 50 mg and 100 mg 
capsules, syrup, or liquid. Recommend them with confidence for virtually 
all your adult and pediatric patients. 


Gentle relief you've relied on for over 25 years 


GOLACE <=» PERIGOLACE & 


(stool softener) (laxative plus stool softener) 
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for both of you. 


29% lower progestin dose than1/35: 


Full-cycle breakthrough bleeding 
control equal to 1/35: 


Unique “low-higher-low’ phasing 
for extra mid-cycle protection. 


Norethindrone-based for low 
metabolic impact?’ 


Supplied in the patient-preferred 
Wallette" pill dispenser: 


Serious as well as minor side effects have been reported 
following the use of all oral contraceptives. These include 
thromboembolic disease. Please see brief summary of 
full prescribing information on next page. 


1. 1/35 formulations contain 1.0 mg norethindrone with 0.035 mg ethiny! 
estradiol. BTB comparisons are based on the first three cycles of use. 
Data available from Syntex Laboratories, Inc. 

2. Wynn V, Niththyananthan R: The effect of progestins in combined oral 
contraceptives on serum lipids with special reference to high-density 
lipoproteins. Am J Obstet Gynecol 142:766-772, 1982. 

3. Wynn V: Effect of duration of low-dose oral contraceptive administration 
on carbohydrate metabolism. Am J Obstet Gynecol 142:739-746, 1982. 

4. In an independent survey the Wallette™ pill dispenser was preferred to 
the Ortho Dialpak by 7 out of 10 prospective OC patients. Data avail- 
able from Syntex Laboratories, Inc. 


F^ | Syntex Laboratories, Inc. 
ESEI Alto, California 94304 © 1985 Syntex Laboratories, Inc 


(NORETHINDRONE AND ETHINYL ESTRADIOL) 
7 Because your common goal is confidence. 











. ORAL CONTRACEPTIVE (0.C.) AGENTS 


indications Prevention of Pregnancy. DOSE-RELATED RISK OF THROMBOEM- 
BOLISM. Because studies have shown a positive association between OC estro- 
gen dose and risk of thromboembolism. it is prudent to minimize estrogen 
. exposure. Prescribe an OC with the east amount of estrogen compatible with an 
aceptable pregnancy rate and patient acceptance. Start new users on OCS 
. tontaining (05 mg or less of estrogen. 





breast. C. known or Sus- 
t smoking increases tna risk of serious cardiovasor- | 
should be strongly advised aol 


. The use of OCs is associated with increased risk of several serious conditions 
including thromboembolism, stroke, myocardial infarction, liver tumor, galt 
- | Bladder disease, visual disturbances, fetal abnormalities, and 


a Practitioners cai Ue should be familiar with the following informa- 
tion relating to these risks. 


.. 1 Thromboembolic Disorders and Other Vascular Problems: An increased risk of 
_. thromboembolic and thrombotic disease associated with OC use is established 
One study demonstrated an increased relative risk tor fatal venous thromboem- 
bolism and several studies demonstrated it for non-fatal venous thromboembol- 
ism. estimate that OC users are 4-11 times more likely than nonusers to 
develop Giseases without evident cause. One British study reported an 
, cess death rate of 40% in OC users, most of which resufted from cardiovascu- 
lar disease. Another British study showed a lower death rate in OC users than 
controls, an increase in cardiovascular deaths was seen but was not statistically 
significant. A U.S. prospective study failed to disclose increased mortality rates 
from cardiovascular disorders, but a subset analyzed as a retrospective, case- 
octal monte ril increases in venous thromboembolism. CERE- 
BROVASCULAR DISORDERS. Two American studies demonstrated an increased 
relative risk for stroke not shown in prior British studies. in an American study of 
. cerebrovascular disorders in women with and without predisposing causes, 
felative risk of per s Stroke was estimated as 2.0 times greater and 





number of cases was too small to estimate the risk. Subarachnoid hemorrhage 
has been shown to be increased by OC use in British and American studies. 
Smoking alone increases incidence of these accidents: smoking and pill use 
appear fo increase risk more than either alone. 
MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (cigarette smoking, hyperten- 
. Sion, hypercholesterolemia, obesity, diabetes, history of preeciamptic toxemia} 
` fhe higher the risk of developing Mi, regardless of OC use OCs were an 
additional risk factor in terms of relative risk, it has been estimated that 
ing OC users (smoking is considered a major predisposing condition to 
Mi) are twice as likely to have a fatal Mi as nonsmoking nonusers. OC users who 
are have a 5-told increased risk of fatal infarction compared to norr 
TOU users, and a 10-12-fold increased risk compared to nonsmoking non- 
users. The number of cigarettes smoked is important. in determining the 
importance of these relative risks, haseline rates for various age groups must be 
Considered. (Estimates are based on British vital statistics which show acute MI 
death rates 2-3 times less than in the U.S. so US. death rates could be higher} 
. importance of other predisposing conditions in determining relative and absolute 
- fisks has not been quantified: other synergistic actions may exist. RISK OF 
‘DOSE. Using data from several national adverse reaction reporting systems, 
"British investigators concluded that risk of thromboembolism, inciuding toro- 
nary thrombosis, is directly related to estrogen dose in OCs. OCs with 01 mg or 
more of estrogen were associated with a higher risk of thromboembolism than 
. those containing 0.05-008 mg but quantity of estrogen may not be the sole 
factor This was supported by a US. study A British study found a positive 
assaciation between dose of progestogen or estrogen and certain thromboembal- 
ic conditions. Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estrogen preparations were no longer prescribed Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
associated with progestogen-only OCs have not been done. Thromboembolic 
disease has been reported in women ud acts. and they should not 
be considered free of excess risk. PERSISTENCE OF RISK. Two studies have 
Suggested an increased risk may persist for 6 years after discontinuation of OC 
use for cerebrovascular disease and 9 years for MI; another 374 ted the 
istence of risk for subarachnoid hemorrhage. ESTIMATE OF EXCESS MOR- 
ITY FROM CIRCULATORY DISEASES. A large British prospective study asti- 
mated Nhe rate per 100.000 women per year from circulatory system 
. diseases for OU users and nonusers according to age, smoking habits, and 
duration at use. The overall annual excess death rate for OC users was estimated 
to be 207100000 (ages 15-34—5/100000. ages 35-44—33/100000. ages 45- 
49- 140/100.000). Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation. Although the study showed a 10-fold 
increase in death due to circulatory diseases in users for 5 or more years, afl 
occurred in women 35 or older. An update provided the following rates; ages 
15-34— 1/6700 for nonsmokers and 1/2000 tor smokers; ages 45 and over- 
1/2500 for nonsmokers and 1/500 for smokers Risk appeared to increase 
with parity but not with duration of use. Until more women under 35 with 
continuous use for 5 or more years are available, it is not possible to assess 
.; felative risk for this age group Data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods 
; of contraception. Estimates include combined risk of the contraceptive 
method (e.g, thromboembolic and thrombotic disease for OCs) plus risk 
attributable to nancy or abortion if tha method fails (which varies with 
the effectiveness of the contraceptive method). The study concluded that mor- 
"tality associated with all contraceptive methods is below that of childbirth, 
—— OCs in women over 40 who smoke (Rates given for pill only/ 
‘ for each age are for smokers as a class. For "heavy" smokers (more 
than 15 cigarettes a day), the rates would be about double: for "light" smokers 
- {less than 15}, about half) The iowest mortality is with the condom or 
ae backed up by early abortion. The study also concluded that OC 
| users Smoke, especially over 30, have greater mortality risk than OC users 
. who do not smoke. 
ah gh Ua E DEC rers 
with age urther i ension, 
mias, obesity diabetes, or history of preeclamptic toxemia, and oe by 
smoking. The following chart gives a gross estimate of risk of death from 
disorders associated with OC use. 


circulatory 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS - RISK ASSOCIATED WITH USE OF OCs 
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A- Use associated with very high risk. 
B Use associated with high ri 
C~Use associated with moderate risk. 
D-—-Use associated with tow risk. 


TABLETS 


NYL $ blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol. 
(? orange tablets containing inert ingredients are included in the 28-day regimen.) 


7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
9 green tablets containing 10 mg norethindrone with 0035 mg ethiny! estradiol followed by 


Physician and patient should be alert to earliest manifestations of thromboembo- 
lic and thrombotic disorders (e.9., thrombophiebitis, embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected, discontinue OC 
immediately A 4-6 fold increased risk of post- thromboembolic complica- 
tions has been reported in OC users. If feasible, discontinue OCs at ieast 4 weeks 
before surgery associated with increased risk of thromboembolism or prolonged 
immobdiization. Before OC after major surgery or bedrest, balance risks 
of post-su thromboembolic complications with contraceptive needs. Data 
suggest veins substantially increase risk of icial venous thrombo- 
SiS of the leg, the risk depending on the severity of the varicosities. 2. Ocular 
Lesions. Meuto-ocular lesions such as optic neuritis of retinal thrombosis have 
been associated with OC use, Discontinue OC if there is unexplained, sudden, or 
gradual, partial or complete loss of vision, onset of proptosis or diplopia; 
papiliedema, or retinal vascular lesions; and institute appropriate diagnostic and 
measures. 3. Carcinoma: Long-term continuous administration of 
natural or synthetic estrogen in certain animals increases certain tumors, benign 
or malignant. such as breast, cervix. vagina, uterus, ovary pituitary and fiver 
Certain synthetic progestogens, none currently in OCs, increase the incidence of 
mammary nodules, benign and malignant, in dogs. Several retrospective case- 
control studies reported an increased relative by (31-139 times) Md 
} i estrogens in postmenopa 
women. One publication reported the first 30 cases submitted to the ior of 
cases of adenocarcinoma of the endometrium in women under 40 on OCs. Of the 
adenocarcinomas found in women without predisposing risk factors for adeno- 
carcinoma of the endometrium (e.g.. irregular bleeding when OCs were first 
pan polycystic ovaries), nearly ali occurred in women who had used sequential 
S, which are no longer marketed. No statistical association has been reported 
Suggesting an increased tisk of endometrial cancer in users of conventional 
combination or pr only OCs, a individual cases have been 
reported. Studies have n no increased risk of breast cancer to OC or 
estrogen users, One study found no overall increased risk of breast cancer in OC 
users but a greater risk was for OC users with documented benign 
breast disease and for long-term (2-4 years) users. Another study found a history 
of breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one or more 
years than among nonusers with breast cancer One other study indicated an 
increasing risk of breast cancer in women taking menopausal estrogens, which 
pleats with duration of follow-up. One author suggests that extended (over 6 
years) OC use prior to first full term pregnancy was associated with a significant 
relative risk of breast cancer A medico occurrence of benign breast tumors in 
OC users has been well documented. One study reported malignant melanoma 
more frequently in OC users than controls and suggests an increased incidence 
of urinary tract and thyroid cancers. A prospective study of women with cervical 
dysplasia found an increase in severity and conversion to cancer in situ in OC 
users compared to nonusers. This hecame MM significant after 3-4 years 
of use. oe poet of dysplasia eie the first Tom: of ^ Ld was 
suggested to progression a olonged exposure. One study disclosed 
an increased risk of cancer of the cervi ( carcinoma in situ) in OC users 
under 40, particularly those who had used OCs over 4 years. There have been 
other reports of microgiandular hyperplasia of the cervix in OC users. One study 
reported an association between OC use and endocervical adenocarcinoma. In 
Summary, there is no confirmed evidence from human studies of increased risk 
of cancer associated with OCs. Close clinical surveillance of all OC users is. 
nevertheless, essential in al cases of undiagnosed persistent or recurrent 
abnormat — bleeding, take appropriate diagnostic measures to rule out 
malignancy. Monitor OC users with a strong history of breast cancer or 
who have breast nodules, O or S with 
particular care. 4. Liver Tumors: 
due to rupture and hemorrhage 


may not be helpful, Liver scans may show a local . Hepatic arteri 
may be useful in diagnosing primary ‘iver neoplasm, 5. use or immedi 
Preceding Pregnancy Birth Defects in Offspring, and Malignancy in Fe 

Offspring: Use of termale sex hormones~—estrogenic and ai Somers agents - 
during early pregnancy may seriously damage the offspring. Females exposed in 
utero io diethyistifdestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ical 
extremely rare. This risk has been estimated to be of the order of 1/ 


exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this af malignancy such OC users should be monitored 
with particular care, A percentage of women exposed to diethyistilbestrot 


(30-90%) have epithelial changes of the vagina and cervix. Although these 
Changes are histologically benign, it is not known whether they are a precursor of 
vaginal mati Male so exposed may develop urogenital tract 


abnormalities. similar data are not available on other estrogens, it 
Cannot be presumed that would not induce similar changes. Increased risk 
of congenital anomalies, including heart and limb detects, has been reported 


following use of sex hormones, including OCs, in ay Hrsg One NE 
“reduction in 


i offspring of prior 
(within 3 months) than among controls. The incidence of twin births may be 
i for after discontinuing OC use, In the 


yploidy are increased among abortuses from women who become 
pregnant soon alter ceasing OCs. ig soln these anomalies are virtually 
always aborted spontaneously, Whether is an overall increase in spontane- 
Gus abortion of pregnancies conceived soon after stopping OCs is unknown. Hf 
the patient has not adhered to the prescribed consider possible 
pregnancy at the first missed period (or "ieu from the last menstrual period if 
progestogen-only OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. H pregnancy is confirmed, teil the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become nant should use an 
alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study Suggesting increased frequency 
of neural tube defects in women impregnated during the first 3 months after 
cessation of OC use. Do not use estogen-only or ejercer te od 
combinations to induce withdrawal bleeding as a pregnancy test. 6. Gal 
Disease: Studies report increased risk of gall bladder disease in-OC or estr 
users. in one study, an increased risk appeared after 2 years of use and dou 
after 4-5 years. In another study, an increased risk was apparent between 6 and 
12 months. % Carbohydrate and Lipid Metabolic Effects: a decrease in 
lucose tolerance has been observed in a significant percentage of patients on 
5, prediabetic and diabetic OC users should be carefully observed. An increase 
in triglycerides and total phospholipids has been observed in OC users but its 


clinical significance is unknown. 8. £levaled Blood Pressure: An increase 
in blood pressure has been with OC use. Hypertension may occur within a 
few months of beginning OCs. in the first year of use, incidence of hypertension 
may be no higher in OC users than in nonusers. Incidence in users increases with 
exposure and in the fifth year of use is 2.5-3 times that in the first year Age is 


Strongly correlated with jn in OC users with à history of 
elevated blood pressure | ). preexisting renal disease history of 
toxemia or elevated blood pressure during ; familial tendency to t- 


tension or its consequences,” or history of excessive weight gain or fiui 

retention during the menstrual cycle may be more likely fo develop elevated 
blood pressure when given OCs and should be monitored closely. Even though 
elevated blond pressure may remain within the “normal” range, closely watch 
elevations, parti for women with other risk factors for cardiovascular 
disease or Stroke, High blood pressure may or may not persist after OC discon- 
tinuation. 9 : Discontinue OC and evaluate the cause of onset or 


a. use adequate diagnostic measures to rule out pregnancy or 
thatignancy. lf ager A has been excluded, time or another formulation may 
lem. Whi 


change to an OC with a higher estrogen content only if e brik m mur 
istory - 


Submitted. 10. Certain endocr liver function tests and blood components 
may be affected by estrogen-containing OCs. For example: a. Increased sulfobro- 
mophthalein retention. b. increased prothrombin and factors Vil, Vill, 1X, and X: 
decreased antithrombin 3: increased inephrine-induced platelet aggregabil- 
ity. c. increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or 14 by radioimmunoassay. Free 13 resin uptake is decreased, reflect- 
ing the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnan- 
dio! excretion. e. Reduced response to metyrapone test. !. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 11 
Contact lens wearers who develop visual changes or changes in lens tolerance 
should be assessed by an mologist and temporary or permanent cessa- 
tion of wear considered. DRUG INTERACTIONS. OCs may be less effective and 
there may be increased breakthrough bleeding from interactions with rifampin, 
isoniazid, ampicillin, tetracycline, neomycin, penicillin V. chloramphenicol, sul- 
fonamides, nitrofurantoin, barbiturates, phenytoin. primidone, ics, trafi- 
quilizers, antimigraine preparations, and antihistamines. OCs may aiter 
effectiveness of such other drugs as oral anticoagulants, anticonvulsants, tricy- 


incy 
clic antidepressants, igi niii ud agents (e.g. guanethidine), vitamins, 
eme tranquilizers, noc n 
Ci ESIS i 


eruptions, vaginitis, porpyhria, impaired renal function, malignant : 
sis eroi rem syndrome). information for the Pleat {See Patient 


anmann ce eri arai miam tari a: 


Syntex Laboratories, Inc. 
Palo Alto, California 94304 
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Betadine Vaginal Microbicides 
proven in over 225 million 
applications for over 25 years. 
Proven effective for prompt 
relief of vaginitis symptoms: 
pruritus, burning, erythema 
and odor. Prove it to yourself. 


Betadine* Douche 

Betadine* Douche Kit 
Betadine* Medicated Douche 
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PIX E GEST 16/25" 
JUST WHAT THE DOCTOR ORDERED 


Benefits of PI% E GEST 16/25 


e An aid for eliminating drug administration er- 
rors by providing one container capable of dis- 
pensing two drugs (Premarin® day | 
through 25, Provera” day 16 through 25) 


$ A reusable container that is economical and 
easily refillable by the patient 


e A dispensing unit that rotates easily 


For product information and availability contact: 
Compliance Systems Corporation 
PO. Box 3068 
Arcadia, California 91006 


eThe Pky E GEST 16/25 provides a single 


dispensing container for patients who are receiv- 
ing dual drug therapy. 


e PR E GEST 16/25 is designed to accommodate 


Premarin** (1.25 mg. or 0.625 mg) Prove- 
ra^** (10 mg) in their most frequently prescribed 
dosages. 


*Reqistered trademark of Ayerst Laboratories 


** Registered trademark of Upjohn Company 
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PREMARIN MAY HALT THE DISABLING COURSE OF OSTEOPOROSIS* 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 
In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman's 
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PREMARIN (Conjugated Estrogens, U.S.P.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 
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BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION AND PATIENT INFORMATION, SEE 
PACKAGE CIRCULAR) 

PREMARIN* Brand of Conjugated Estrogens Tablets, U.S.P 

PREMARIN” Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nonliquefying base 









L ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENDOMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endometrial cancer 
in postmenopausal women exposed to exogenous estrogens for more than one year. This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometríal cancer have increased 
sharply since 1969 in eight different areas of the United States with population- based cancer 
reporting systems, an increase which may be related to the rapidly expanding use of estrogens 
during the last decade. The three case control studies reported that the risk of endometrial 
cancer in estrogen users was about 4.5to 13.9 times greater than in nonusers. The risk appears 
to depend on both duration of treatment and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that will control 
symptoms should be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be reassessed on atleast a 
semiannuat basis to determine the need for continued therapy. Although the evidence must be 
considered preliminary, one study suggests that cyclic administration of low doses of estrogen 
may carry less risk than continuous administration; it therefore appears prudent to utilize such a 
regimen, Close clinical surveillance of ali women taking estrogens is important. In all cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagnostic mea- 
sures should be undertaken to rule out malignancy. There is no evidence at present that 
"natural" estrogens are more or less hazardous than "synthetic" estrogens at equiestrogenic 
doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy 
may seriously damage the offspring. It has been shown that females exposed in utero to 
diethylstilbestrot, a non-steroidal estrogen, have an increased risk of developing in later life a 
form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has been estimated 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of such exposed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epithelial changes of 
the vagina and cervix. Although these changes are histologically benign, itis not known whether 
they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones and congenital 
anomalies, including congenital heart defects and limb reduction defects. One case contro! 
study estimated a 4. 7-fold increased risk oftimb reduction defects in infants exposed in utero to 
sex hormones (oral contraceptives, hormone withdrawal tests for pregnancy, or attempted 
treatment for threatened abortion). Some of these exposures were very short and involved only 
a few days of treatment. The data suggest that the risk of limb reduction defects in exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have been used 
during pregnancy in an attempt to treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used during 
pregnancy, or ifthe patient becomes pregnant while taking this drug, she should be apprised of 
the potential risks to the fetus, and the advisability of pregnancy continuation 












































DESCRIPTION: PREMARIN (Conjugated Estrogens. U.S.P) contains a mixture of estrogens, 
obtained exclusively from natural sources, blended to represent the average composition of material 
derived from pregnant mares’ urine. It contains estrone, equilin, and 17a-dihydroequilin, together 
with smaller amounts of 17a-estradiol, equilenin, and 17a-dihydroequilenin as salts of their sulfate 
esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the Nationa! Academy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms. and they should not be used to treat such conditions.) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4, Female hypogonadism 

5. Femaie castration 

6. Primary ovarian failure 

7 Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease. 

&. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely used for the 
prevention of postpartum breast engorgement, controlled studies have demonstrated that the 
incidence of significant painful engorgement in patients not receiving such hormonal therapy is 
iow and usually responsive to appropriate analgesic or other supportive therapy Consequently, 
the benefit to be derived from estrogen therapy for this indication must be carefully weighed 
against the potential increased risk of puerperal thromboembolism associated with the use of 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE BOXED 
WARNING). 
"Probably" effective: For estrogen deficiency-induced osteoporosis, and only when used in 
conjunction with other important therapeutic measures such as diet, calcium, physiotherapy, 
and good general health-promoting measures. Final classification of this indication requires 
further investigation. 





INDICATIONS: PREMARIN (Conjugated Estrogens. U.S.P) Vaginal Cream is indicated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the following 
conditions: i. Known or suspected cancer of the breast except in appropriately selected patients 
being treated for metastatic disease. 2. Known or suspected estrogen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital bleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of thrombophlebitis, 
thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used 
in treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogens in certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and liver. There 
are now reports that estrogeris increase the risk of carcinoma of the endometrium in humans. (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, although a recent study has raised 
this possibility There is a need for caution in prescribing estrogens for women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
A recent study has reported a 2- ta 3-fold increase in the risk of surgically confirmed gallbladder 
disease in women receiving postmenopausal estrogens. 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen used to treat 
prostatic or breast cancer or postpartum breast engorgement; it has been shown that there is an 
increased risk of thrombosis in men receiving estrogens for prostatic cancer and women for 
postpartum breast engorgement. Users of oral contraceptives have an increased risk of diseases, 
Such as thrombophiebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal 
thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contraceptive 
users. An increased risk of postsurgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 weeks before 
surgery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thrombophlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with estrogen 
use. They should be used with caution in patients with cerebral vascular or coronary artery disease. 
Large doses (5 mg conjugated estrogens per day}, comparable to those used to treat cancer of the 
prostate and breast have been shown to increase the risk of nonfatal myocardial infarction. 


pulmonary embolism and thrombophlebitis. When doses of this size are used, any of the 
thromboembolic and thrombotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 

tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing oral contraceptives. increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use. A 
worsening of glucose tolerance has been observed in patients on estrogen-containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed. Estrogens may lead to severe 
hypercalcemia in patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and shouid include a Papanicolau smear. As a general rule. estrogen 
should not be prescribed for longer than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require careful observation. Certain patients may develop manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, mastodynia, etc. 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
observed, Preexisting uterine leiomyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. if jaundice develops 
in any patient receiving estrogen, the medication should be discontinued while the cause is 
investigated. Estrogens should be used with care in patients with impaired liver function, renal 
insufficiency metabolic bone diseases associated with hypercalcemia, or in young patients in whom 
bone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. increased sulfobromophthalein retention. 

b. increased prothrombin and factors VII, VII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability 

C. Increased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or 14 by radioimmunoassay Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drug to nursing mothers should be done only when 
Clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea: 
premenstrual-like syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyomata; vaginal Candidiasis, change in cervical erosion and in degree of cervical secretion: 
Cystilis-like syndrome; tenderness, enlargement, secretion (of breasts); nausea, vomiting, abdormi- 
nai cramps, bioating; cholestatic jaundice; chloasma or melasma which may persist when drug is 
discontinued; erythema multiforme; erythema nodosum: hemorrhagic eruption; loss of scalp hair; 
hirsutism; steepening of corneal curvature; intolerance to contact lenses: headache, migraine, 
dizziness, mental depression, chorea; increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 

PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 

lL Given cyclically for short-term use only. For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will contro! symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g. three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

_ 2. Given cyclically: Female hypogonadism. Female castration, Primary ovarian failure Osteoporo- 
Sis. 

Female hypogonadism — 2.5to 75 mg daily, in divided doses for 20 days, followed by a rest period 
ofiOdays duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated. The number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

if bleeding occurs before the end of the 10 day period, begin a 20 day estrogen- progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets. U.S.P), 2.510 75 mg daily in divided doses, 
for 20 days. During the last five days of estrogen therapy, give an oral progestin. If bleeding occurs 
before this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 
bleeding. 

Female castration and primary ovarian failure —1.25 mg daily, cyclically, Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest level that 
will provide effective control. 

Osteoporosis (to retard progression) —1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement -- 3.75 mg every four hours 
for five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: inoperable progressing prostatic cancer —1.25 to 2.5 mg three times daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — 10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs ofendometrial cancer and appropriate 
Mie taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 

PREMARIN* Brand of Conjugated Estrogens, U.S.P. Vaginal Cream 
Given cyclically for short-term use only. For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

En dosage range: 2 to 4 g daily, intravaginally or topically depending on the severity of the 
condition. 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer 

and appropriate diagnostic measures should be taken fo rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets. U.S.P). No. 865. Each purple tablet 
contains 2.5 mgin bottles of 100 and 1,000. No. 866 -- Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100. No. 864 .. Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 867 — Fach maroon tablet contains 
0.625 mg in bottles of 100 and 1,000. Also in Cycle Pack of 21 and unitdose package of 100. No. 868 -- 
Each green tablet contains 0.3 mg in bottles of 100 and 1.000. The appearance of these tablets is a 
trademark of Ayerst Laboratories. 

PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream No. 872 Each gram contains 
0.625 mg Conjugated Estrogens. U.S.P (Also contains cetyl esters wax, cetyl alcohol, white wax, 
glycery! monostearate, propylene glycol monostearate, methyl stearate. phenylethyl alcohol, sodium 
laury! sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 1v» oz. (42.5 g) tube with one calibrated plastic 


applicator. 
Also Available - Refill package: Each contains Net Wt. 149 oz. (42.5 g) tube. 4340R1/285 
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Clinical Opinion 


Vaginitis 


Eduard G. Friedrich, Jr., M.D. 
Gainesville, Florida 


Vaginitis is one of the most common complaints of women in the United States today. About 90% of 
patients with this problem suffer from infection of the vagina caused by Candida, Gardnerella, or 
Trichomonas. The diagnosis and effective treatment of these common infections depend on accurate 
identification of the entity, effective specific therapy, and restoration of the normal ecosystem of the vagina. 
At the same time women should be made aware that not all discharge means infection and that any 
attempts at self-treatment may only worsen their condition. Proper hygiene habits, dietary control, and 
management of stress are all helpful factors in the control of recurrent vaginal infections. (AM J OBSTET 


GYNECOL 1985;152:247-51.) 


Key words: Vaginitis, Candida, Gardnerella, Trichomonas 


Vaginitis is one of the most common reasons for phy- 
sician consultation in the United States today. About 
nine of ten patients with this problem suffer from in- 
fection of the vagina by Candida species, Gardnerella, or 
Trichomonas, either alone or in combination. Besides 
being a source and a means of transmission of the or- 
ganism, such infections are encouraged by or result in 
a change in the normal vaginal ecology.! 

In some women the vaginal ecosystem is quite stable. 
The normal acidogenic flora, mostly lactobacilli, com- 
petitively inhibit the growth of pathogens through 
maintenance of an acidic environment. However, a few 
women have such a delicately balanced ecosystem that 
even temporary changes in vaginal pH are sufficient to 
allow pathogenic organisms (usually present in the en- 
docervix) to overwhelm the protective flora.” Such pa- 
tients complain of “infection” from their sexual part- 
ners after each episode of coitus. In such circumstances, 
when no sexually transmitted diseases can be found, it 
is likely that the 6- to 8-hour period of vaginal alkalinity 
produced by retention of buffered semen has simply 
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allowed pathogenic flora to gain control. A postcoital 
vinegar douche will usually prevent continued epi- 
sodes. 

The diagnosis and management of the common vagi- 
nitides (Candida, Gardnerella, and Trichomonas) depend 
on: (1) accurate identification of the causative agent, 
(2) selection and administration of effective specific 
therapy, and (3) restoration of the normal ecosystem. 
When a patient presents with a “perplexing” case of 
otherwise straightforward vaginitis, it is usually because 
one of these basic steps has been overlooked. 

Microscopic wet smears of the vaginal secretions in 
physiologic saline solution and in 10% potassium hy- 
droxide must be made and carefully examined. They 
are as essential as the measurement of the vaginal pH, 
which is easily accomplished with Nitrazine paper. Af- 
ter insertion of a dry speculum (tap water rinsing of 
the speculum may give a false pH reading), a drop of 
saline solution is placed on one microscopic slide and 
a drop of potassium hydroxide on another. With the 
use of the paddle end of a wooden Papanicolaou smear 
blade, some typical discharge is sampled from the vag- 
inal walls or pool. I deliberately avoid contact with cer- 
vical mucus. The secretions are then gently mixed with 
the drop of saline solution first and then scraped, if 
necessary, onto the potassium hydroxide slide. A cover 


247 


248 Friedrich 


Table I. Major categories of vaginitides 
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Gardnerella Trichomonas 


Symptom Itch Burn Odor Discharge 

Mucosal erythema* PoF None Variable 

pH 4-5 4-5 5-6 6-7 

Wet smear Budding filaments Spores only Clue cells Many white blood cell 
protozoa 


* Degree of severity: +, mild; + + +, severe. 


slip is immediately placed on top of each drop. A piece 
of Nitrazine paper is then used to sample the pH of 
the discharge in the vaginal pool. If.only small amounts 
are present on the vaginal walls, a clear wooden spatula 
can be used to press the paper against the mucosa. The 
cervical mucus must be avoided, since it is always rel- 
atively alkaline. 

The results from these simple techniques must be 
combined with a careful history of the main symptom 
and its course as well as the gross appearance of the 
vagina and its secretions at the time of speculum ex- 
amination. With this information most cases quickly 
sort out into one of the major categories listed in Table 
I. Without these procedures, diagnosis becomes guess- 
work. 


Candida 


Women with Candida infection usually complain of 
itching and a three-dimensional discharge is seen ad- 
herent to an inflamed mucosa. The pH is almost always 
acidic, allowing the Nitrazine paper to remain a yel- 
lowish color (4.0 to 5.0). Clumps of branched and bud- 
ding hyphae can be found on the wet smears. However, 
the organisms often are not obvious and many fields 
must be carefully scanned before finding a single typical 
organism. 

Candida albicans accounts for most candidal infec- 
tions, but about 10% are due to C. (formerly Torulopsis) 
glabrata.” In C. glabrata species infections, no filaments 
are seen. Instead, there are only clusters of ovoid to 
round spores. These have a homogeneous ground-glass 
appearance with birefringent borders but lack the dim- 
pling and pink tinge seen in red cells.* Clinically, C. 
glabrata infections are initially seen with burning rather 
than itching, there is little discharge, and only moderate 
erythema is noted. C. glabrata infections are compara- 
tively resistant to the imidazole compounds in vivo, and 
require higher concentrations of the drug to inhibit 
their growth in vitro.^? 

. In all cases of Candida vaginitis, of both C. albicans 
and C. glabrata types, in the absence of known allergy, 
a 196 aqueous solution of gentian violet will provide the 
most immediate and effective relief. Both C. albicans 
and C. glabrata are exquisitely sensitive to this agent. 
When properly applied, it is not objectionably "messy," 


and its routine use at the time of diagnosis will render any 
other therapy that much more effective. With the spec- 
ulum in place and open, all visible discharge is swabbed 
out with use of the large rectal-type swabs now com- 
monly available. Next a fresh swab soaked in the dye 
solution (but not dripping) is used to "paint" the cervix 
and all fornices as well as the exposed lateral walls seen 
between the open speculum blades. The speculum is 
then rotated 45 degrees, and previously covered mu- 
cosa is exposed and painted anteriorly and posteriorly 
all the way to the introitus. Rotation of 90 degrees in 
the opposite direction will reveal additional areas that 
require the same procedure. Only then may the spec- 
ulum be slowly closed and withdrawn. If excess dye has 
been used, the liquid will form a visible pool on the 
mucosa as the speculum is removed. In this case, before 
closing the blades, insert a dry swab to absorb this excess 
so that it will not run out and cause external staining. 
The introitus, of course, should be painted along with 
the perianal area but never with a quantity sufficient 
to stain other areas of uninvolved skin. The end result 
should be a uniform coating of the entire vaginal ep- 
ithelial surface with the fungicidal solution. The patient 
is given a minipad or liner to wear home "just in case," 
but patient complaints are almost nonexistent when this 
protocol is followed. Other forms of gentian violet ap- 
plication (self-inserted pessaries, gels, or treated tam- 
pons) are not effective in my experience. Patients 
should, of course, be warned of the possibility of stain- 
ing and should use inexpensive underwear or panty- 
liners for at least 72 hours. Coitus, of course, should 
be discouraged, and tampons are not helpful at this 
time. Clotrimazole suppositories may be used nightly 
for 1 or 2 weeks, after which time I ask the patient to 
return if there are any further symptoms. Sometimes 
a second treatment is needed, but this is not usual. 
Recurrent or chronic Candida vaginitis is a more com- 
plex problem and requires additional testing and ther- 


“apy.” Recurrent symptoms alone are not sufficient for 


diagnosis. The organism itself must be identified by wet 
smear or special fungus culture before one can be cer- 
tain of recurrent disease, since other conditions may 
present in a similar fashion, Once the diagnosis is con- 
firmed, however, a number of problems must be con- - 
sidered. . 
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If diabetes mellitus is not known to be present, the 
subclinical form should be ruled out with fasting and 
postprandial blood sugar testing. A diabetic partner 
may have penile candidiasis and be a source of rein- 
fection. Most candidal infections are autogenous, and 
the organisms are transferred from the anus after def- 
ecation. Incorrect hygiene habits (wiping back to front, 
overuse of laxatives or stool softeners) may contribute 
to the problem and are easy to correct once discovered. 
A 3-month course of oral nystatin (10,000 U) taken 
three times a day with meals will greatly diminish the 
gastrointestinal population of Candida and decrease the 
inoculum on the perineum available for reinfection. 

Many patients can identify specific times when re- 
currences are most likely, which are sometimes related 
to menses or coitus. At those times the use of prophy- 
lactic clotrimazole inserts or creams or potassium sor- 
bate suppositories (currently available as Summer's Eve 
suppositories) may be helpful. 

The important role of diet in this disorder has re- 
cently been clarified.? Ingestion of excessive dairy prod- 
ucts, sucrose, and artificial sweeteners leads to the ex- 
cretion of urine sugars that promote Candida infections. 
Dietary control can lead to dramatic reduction in the 
frequency of recurrent disease. Failure to elicit a suf- 
ficiently detailed sexual history may result in missing 
the patient with recurrent Candida whose extent of oral- 
genital contact is significant. Candida can certainly be 
transmitted orally from or via the partner. The use of 
an antiseptic fungicidal mouthwash prior to contact is 
a good recommendation. Finally, every documented 
recurrent vaginal infection should be acutely treated at 
the time of diagnosis with 1% gentian violet applied 
under direct vision, followed by application of topical 
clotrimazole for 7 days. 

A small group of patients will be unresponsive to all 
of the foregoing suggestions. This group should be 
evaluated for specific Candida immune deficiency. Some 
individuals, despite repetitive exposure to the fungus, 
fail to express cell-mediated immunity to Candida an- 
tigens when applied as a forearm skin test. Their skin 
reactions to other common antigens (mumps, strepto- 
kinase, purified protein derivative) are normal as are 
lymphocyte mitogen studies and immunoglobulin lev- 
els. The cause of this phenomenon is unknown, and 
there is no proven therapy." However, it may be a 
temporary condition. College students during times of 
academic stress may lose skin reactivity to candidin and 
concomitantly develop candidal vaginitis. They fre- 
quently recover their immune reactions and reestablish 
their vaginal health once the stress subsides. 


Gardnerella 


Gardnerella vaginalis vaginitis (formerly known as 
Haemophilus or Corynebacterium vaginale) is the second © 


most common variety of vaginal disease seen in this 
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country. In some practices it is the most common of all, 
whereas others may see it more rarely. As a rule, it is 
sexually transmitted and caused by an organism named 
after Herman L. Gardner, the clinician-investigator 
who first described the clinical characteristics of the 
disease and the microbiologic criteria of the 
agent." | 

Patients infected with Gardnerella note variable 
amounts of discharge, which is usually of thin consis- 
tency and may have an unpleasant odor. The malodor 
is often especially noticeable after coitus, when the al- 
kaline seminal fluid has resulted in the release of vol- 
atile amines and fatty acids. Patients should be asked 
if they or their partners have noted this feature. To 
some it is “fishy” or “musty.” It is not unlike the odor 
of stale air that escapes from an automobile tire on 
deflation. These substances are attributed to the an- 
aerobic organisms Bacteroides and Peptostreptococcus, 
which are frequent concomitant pathogens in patients 
with Gardnerella. 

The vaginal pH will measure between 5.0 and 6.0, 
turning Nitrazine paper a greenish shade. On specu- 
lum examination the mucosa does not appear partic- 
ularly inflamed unless a mixed infection is present. 
Most laboratories can now identify the organism from 
a routine vaginal swab if specifically alerted to the pos- 
sibility of its existence. But such confirmation is expen- 
sive and rarely necessary. The saline wet smear can be 
diagnostic, especially in the presence of corroborating 
clinical signs. Clue cells are mature, flat vaginal squa- 
mes, alone or more frequently in clusters, whose sur- 
faces are coated with adherent Gardnerella coccobacilli. 
This phenomenon results in a uniformly granular ap- 
pearance that is easily recognized. Isolated clumps of 
nonadherent organisms may also be seen in the smear 
fluid. Unless an additional infection is also present, 
white cells are rarely a prominent component of the 
cellular picture. 

After discussion of the diagnosis and probable route 
of infection, both the patient and her partner should 
be treated. I emphasize the “ping-pong” nature of these 
infections rather than dwell on or speculate as to their 
origin. Since incubation time can be variable, I believe 
it unwise and invalid to be too dogmatic, or worse, 
judgmental. Still, partner treatment needs appropriate 
emphasis and most patients seem to understand. 

A variety of other effective treatment regimens are 
available for this disorder. The first-line drug of choice 
is metronidazole, 500 mg twice daily for 7 days. Shorter 
courses with higher dosages are not as effective.’° When 
this drug cannot be used, ampicillin, 500 mg four times 
daily for 7 days, and amoxicillin, 500 mg four times 
daily for 7 days, are also effective; there is some evi- 
dence that in males these drugs may be more effective 
than metronidazole.? Cephradine, 500 mg four times 
daily for 7 days, should be tried in stubborn cases and 
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may work when others fail. Drug allergies, pregnancy, 
and failure of prior therapy all influence individual 
choice. Adjunctive therapy, especially when anaerobes 
are present, as evidenced by presence or complaint of 
odor, consists of a nightly douche of hydrogen per- 
oxide. The over-the-counter stock solution of 396 con- 
centration is diluted with four parts of water and used 
as a retention douche. After one half of a pint of the 
solution has entered the vagina and expanded its walls, 


the lips. are held tightly closed for as long as possible 


up to 3 minutes and the solution is allowed to escape. 
This process is then repeated and continued at bedtime 
for ] week, during which time coitus without use of a 
condom is not allowed. 


Trichomonas 


The introduction of oral Flagyl has greatly decreased 
the incidence of this disease during my professional 
lifetime. However, Trichomonas vaginalis still accounts 
for about one fourth of the common cases of vaginitis. 
It is frequently seen in association with condylomata 
acuminata. 

Classically the organism produces a copious dis- 
charge that may or may not be pruritic. However, the 
amount of discharge is dramatic and almost always is 
noted by the patient, who frequently feels “wet.” There 
is a vàriable amount of erythema of the vaginal mucosa, 
but the characteristic "strawberry" appearance caused 
by intraepithelial microabscesses is rarely seen except 
during pregnancy. The pH is usually very alkaline, giv- 
ing a dark green to deep purple reaction on Nitrizine 
paper. The saline solution smear is commonly loaded 
with white cells, most of which are recognizable as poly- 
morphonuclear leukocytes. The only other condition 
that produces such a heavy white blood cell response 
is atrophic vaginitis and in that case, parabasal epithelial 
cells are usually seen as well. Therefore, with mature 
squames and copious white cells in a discharge with a 
pH between 6 and 7, the evidence for Trichomonas is 
overwhelming.” As a rule, the typical motile protozoa 
are also visible, but this is not always the case. Some- 
times they are only recognizable by use of an x40 ob- 
jective and adjustment of the condensor for optimum 
contrast. Then, by carefully and slowly focusing up and 
down and concentrating at one pole of what you think 
may be a trichomonad, you may see propellor-like 
movement at the cell's surface indicating the presence 


of flagellae. But even when the organism itself cannot. 


be seen, a diagnosis is warranted if the other charac- 
teristics are present. | | 
Treatment, except in the first trimester of pregnancy 
or in cases of known allergy or chronic alcoholism, rests 
with use of oral metronidazole. A single 2 gm dose, 
divided into l gm in the morning and 1 gm at night, 
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has been clinically effective and elicits good patient 
compliance with very few side effects. Unless the part- 
ner is treated in a similar fashion at the same time, 
condoms must be used to prevent reinfection. Studies 
have shown that the normal male may spontaneously 
clear an uncomplicated trichomonal infestation without 
specific therapy, but whenever a woman complains of 
recurrent disease, a cure cannot be achieved unless the 
partner(s) are also treated. 

Nevertheless, in recurrent Trichomonas sexual rein- 
fection is not the only source of disease. Unlike herpes, 
the trichomonad may survive in tap water, soap water, 
bubble baths, chlorinated swimming pools, and .hot 
tubs. These avenues of possible reinfection should be 
investigated before proceeding with higher doses of 
metronidazole. Some strains of the organism are in fact 
resistant to the drug, but most are only relatively so. 
Thus giving large doses over longer periods of time, 
for example, 1 gm twice daily for 7 days, helps many 
of these patients. 

Adjunctive therapy is the use of clotrimazole vaginal 
cream or inserts. These are topical imidazoles from the 
same pharmaceutical family and act in a similar fashion. 
Hypertonic (20%) saline solution douches are also very 
effective. Their use in pregnancy, however, carries the 
theoretical danger of premature membrane rupture, 
should the saline solution contact the amnion. 

Among the remaining 1096 of women with com- 
plaints of vaginitis, a large number are mistakenly in- 
terpreting the presence of a discharge as evidence of 
infection. It is extremely important to identify these 
individuals, since they are in fact normal. Misguided 
attempts at "therapy" may instead destabilize their nor- 
mal ecology and result in actual diseasé. The vagina 
normally sheds squamous cells at a predictable rate. 
These mix with cervical mucus and form a discharge 
that is white and opaque. Normally, this discharge i is of 
negligible amount and causes no symptoms. In large 
quantities, however, it is easily mistaken for Candida. 
At times of stress and probably in response to other 
factors not yet understood, the rate of vaginal desqua- 
mation increases and the amount of discharge becomes 
alarming to the patient who must usually absorb it on 
a pad or tampon. Yet this is a “physiologic” event. The 
mucosa is pink, the pH is 4.0 to 5.0, and wet smears 
show mature squames, normial lactobacilli, an absence 
of white cells, and no spores or filaments. Such women 
should be told the truth about their discharge. Occa- 
sional cleansing douches with diluted vinegar or saline 
solution probably do no harm, but all other temptations 
to "treat" the condition generally only make it worse. 
In time, perhaps as the patient's life situation changes, 
the discharge decreases once again. These patients are 
seen with some frequency and must be distinguished 


Volume 159 
Number 3 


from the very unusual patient with ' psychosomatic” 
vaginitis. 
Rarely, a patient. will present with a long list of prior 


physicians and prior medications, all having failed to 


produce a cure for her incapacitating vaginitis, which 
characteristically prevents coitus. The routine diagnos- 
tic procedures elicit no pathologic findings: the cells, 
flora, pH, and mucosa are normal. A history of pre- 
sumed "allergy" to all known vaginal therapy, and a 
demonstrable degree of emotional liability help to con- 
firm the impression of a functional disorder.” Such 
patients are best referred for psychiatric evaluation and 


assistance, but most are extremely reluctant to accept: 


this suggestion. Nevertheless, nothing else has ome’ 
to help such patients. 
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Preventing febrile complications of suction curettage abortion 


Tai-Keun Park, M.D., M.P.H., Ph.D., Melinda Flock, M.S.P.H., Kenneth F. Schulz, M.B.A., 


and David A. Grimes, M.D. 
Atlanta, Georgia 


To identify risk factors for febrile complications after suction curettage abortion, we analyzed the data of 
26,332 women who underwent suction curettage abortion at five participating centers in the Joint Program 
for the Study of Abortion, Part lll, from 1975 to 1978. We defined febrile morbidity as an oral temperature 
of 238? C for 2 days or longer. The febrile morbidity rate was 0. 34 per 100 abortions. We performed a 
multivariate analysis using a linear logistic regression model. Prophylactic antibiotics proved to be the most 
protective factor, reducing the rate of febrile complications to about one third that of women who received 
no prophylactic antibiotics (relative risk 0.36; 95% confidence interval 0.18 to 0.70). Patients who had had 
one or more previous births also had a significantly lower risk of febrile morbidity (relative risk 0.54; 95% 

` confidence interval 0.33 to 0.88). Other factors did not significantly affect the febrile complication rate. (AM 


J OBSTET GYNECOL 1985; 152: 252-5.) 
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Infection is one of the most common and most se- 
rious complications of suction curettage abortion. Al- 
though reported febrile complication rates associated 
with suction curettage are relatively low, determining 
the factors associated with febrile complications is im- 
portant because (1) abortion is so commonly performed 
that even small reductions in morbidity would have 
important püblic health impact and (2) infection is the 
most common cause of deaths from legal abortion.! 
Despite the clinical and public health importance of 
infection, the risk factors for postabortal infection are 
not well understood. | 

Several risk factors for postabortal infection have 
been identified. The type of anesthesia, method of 
dilation,’ and physician skill have been reported to 
influence postabortion morbidity. In one institution, 
however, physician experience, as expressed by the 
number of procedures performed, was not related to 
the complication rate for procedures performed by that 
physician." Untreated endocervical gonorrhea has been 
found to triple the risk of domei after abortion.’ 
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Finally, one study has suggested that nulliparous 
women undergoing abortion have a higher risk of com- 
plications after abortion than do multiparous women.’ 

This study was designed to document the incidence 
of febrile complications after suction curettage, to iden- 
tify risk factors, and to recommend ways of preventing 
febrile complications. | 


Material and methods 


The Joint Program for the Study of Abortion, Part 
III, is a multicenter, prospective study of legal abortion 
complications. This study was conducted by the Centers 
for Disease Control during the period 1975 to 1978. 
Part III is a continuation of the Part I investigation 
conducted by the Population Council, from 1970 to 
1971, and the Part II study conducted by the Centers 
for Disease Control from 1971 to 1975. Participants in 
Part III included university hospitals and proprietary 
hospitals and clinics. Of the 13 study contractors, nine 
were hospitals and four were clinics. The four clin- 
ics, however, provided 54% of the case reports. In 
each participating institution, trained abstractors tran- 
scribed information from patient's charts to standard- 
ized forms. - 

We defined febrile morbidity as an oral temperature 
of 238? C on 2 or more days. Gestational age was de- 
fined as the difference between the date of abortion 
and the date of the last menstrual period, unless one 
or both dates were unknown or the calculated gesta- 


UN 


Volume 152 
Number 3 


tional age differed by more than 2 weeks from the 
physician's estimate. In those instances, the physician's 
estimate of gestational age was used. 

The distribution of use of prophylactic antibiotics 
varied greatly between the different participating in- 
stitutions. Since we needed to control for institution in 
our analysis, we analyzed data only from the institutions 
that performed abortions both with and without pro- 
phylactic antibiotics. Five institutions met this criterion. 
We also excluded women having concurrent tubal ster- 
ilization, ectopic pregnancy, or hydatidiform mole. In 
total, we studied 26,332 women who underwent suction 
curettage abortion at 12 weeks’ gestation or earlier. 

We first calculated the crude relative risk of febrile 
complications for all major variables. These included 
age, number of previous pregnancies, number of pre- 
vious deliveries, number of spontaneous abortions and 
stillbirths, number of previous induced abortions, mar- 
ital status, ethnic group, weeks of gestation, type of 
abortion procedure, type of suction cannula, type of 
dilators, size of suction cannula, type of anesthesia, use 
of prophylactic antibiotics, preexisting medical condi- 
tion, and the insertion of an intrauterine contraceptive 
device after abortion. 

We then performed multivariate analyses, using a 
linear logistic regression model.* By using this model, 
we controlled simultaneously for potential confound- 
ing factors in order to produce adjusted relative risk 
estimates. Certain variables, however, such as the use 
of laminaria, occurred too infrequently to analyze as 
part of the multivariate model. 

We used the method of Kleinbaum et al? to assess 
confounding and effect modification. We observed no 
statistically or clinically significant interactions among 
the factors we assessed, but substantial confounding 
was present in our data. To examine the independent 
effects of risk factors on febrile complications and to 
control for confounding, we examined the following 
six factors in the linear logistic regression model: type 
of suction cannula, use of prophylactic antibiotics, level 
of physician training, type of anesthesia, previous de- 
livery, and institution where the abortion was per- 
formed. All six factors had to be known before a woman 
could be included in the multivariate analysis. In total, 
the requisite information was known for 24,831 of the 
26,332 women. Of the 90 febrile complications, 84 were 
included in the model. Finally, we examined the impact 
of number of previous deliveries on the incidence of 
retained products of conception and recurettage as 
treatment of a complication. 


Results 


Characteristics of women in the study were similar 
to those of women in the United States who obtained 
abortions during these years.'? Thirty percent of all 


women in this study were 19 years of age or younger: 
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Table I. Patients with suction curettage 
abortions, by selected characteristics 


Characteristic 9b 

Age (yr) 

19 7998 30.4 

20-24 8160 31.0 

25-29 6437 24.5 

30-34 2316 8.8 

z85 1371 5.2 

Unknown 50 0.2 
Ethnic group 

White 10,300 39.] 

Black 4689 17.8 

Others 4226 16.0 

Unknown 7117 27.0 

` Previous delivery 

0 15,393 58.5 

>] 10,838 41.2 

Unknown 101 0.4 
Weeks of gestation 

<8 10,728 40.7 

9-10 10,354 39.3 

11-12 5250 19.9 

Total 26,332 100.0 


(Table I). The race of 27% of patients was not reported 
because some facilities did not record this information. 
Most women (5990) had had no previous delivery. 
About 8096 of the abortions were performed within 10 
weeks of the last menstrual period. 

Ninety cases of febrile morbidity were reported 
among 26,332 suction curettage abortions, for a rate 
of 0.34 per 100 abortions. Women who received pro- 
phylactic antibiotics and women who had had previous 
deliveries were less likely to have febrile complications 
than other women (Table II). Prophylactic antibiotics 
given at the time of abortion offered the most protec- 
tion, reducing the rate of febrile complications to one 
third that of women who received no prophy.actic an- 
tibiotics. As compared with women who had not given 
birth, women who had had one or more previcus births 
had about one half the risk of febrile complications. 

The other factors examined did not significantly af- 
fect the febrile complication rate (Table II). Use of 
general anesthesia was associated with lower rates of 
febrile complications (relative risk 0.80) compared to 
use of local anesthesia, but this difference was not sta- 
tistically significant. Resident physicians were associated 
with higher rates of febrile complications (relative risk 
1.8) compared to attending physicians, but tkis differ- 
ence was not statistically significant. Finally, use of a 
rigid cannula was associated with higher rates of febrile 
complications (relative risk 1.6) compared to use of a 
flexible cannula, but again this difference was not sig- 
nificant. 

Women who had had no previous deliveries had 
lower rates of both retained products of conception and 
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Table II. Adjusted relative risks of a febrile complication* 


Factor Adjusted relative risk estimate 


0.36 (0.18-0.701) 
0.54 (0.33-0.88) 


Prophylactic antibiotics 
Previous deliveries 


Type of anesthesia 
Level of physician training 
Type of suction cannula 


0.80 (0.33-2.0) 
1.3 (0.77-2.3) 
1.6 (0.70-3.6) 


June 1, 1985 
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Relative risk association 


Prophylaxis vs. no prophylaxis 

Previous delivery vs. no previous 
delivery 

General vs. local anesthesia 

Resident vs. attending physician 

Rigid vs. flexible cannula 





*Results from a multivariate linear logistic regression model on 24,831 women with all the factors listed in this table being in 


the model as well as individual institution. 
tNumbers in parentheses are 95% confidence intervals. 


recurettage as treatment of a complication. The rate of 
retained products of conception was 0.54 per 100 abor- 
tions for women with no prior deliveries, in contrast to 
0.78 for women with one or more deliveries (relative 
risk 0.7; 95% confidence interval 0.5 to 0.9). Similarly, 
the rate of recurettage was 0.67 per 100 abortions for 
women with no prior deliveries, in contrast to 0.93 for 
those with one or more deliveries (relative risk 0.7; 95% 
confidence interval 0.6 to 0.9). 


Comment 


The rate of febrile morbidity associated with suction 
curettage in this study (0.34 per 100 abortions) lies 
within the reported range of 0.1 to 6.0 per 100 abor- 
tions.” |’? The wide range in reported rates reflects 
both different case definitions of "febrile morbidity" 
and different years included in various study periods. 
Because of the lack of uniform definitions and diag- 
nostic criteria, rates of infectious complications includ- 
ing endometritis, salpingitis, or peritonitis are difficult 
to interpret. Fever can provide a more objective esti- 
mate of the incidence of infectious morbidity,' yet it is 
not an ideal indicator of infection.’ 

In this study two factors emerged as important in 
reducing the likelihood of febrile complications of suc- 
tion curettage; the first can be influenced by the phy- 
sician, while the second cannot. Six reports, including 
both randomized clinical trials and cohort studies," 
have examined the efficacy of prophylactic antibiotics 
for suction curettage. All studies have shown a protec- 
tive effort. In this study women who received prophy- 
lactic antibiotics (usually tetracycline) had a significantly 
lower risk of febrile morbidity than women who did 
not receive antibiotics. 

This report is the seventh, of which we are aware, to 
demonstrate that use of prophylactic antibiotics reduces 
the risk of infection after curettage abortion. To place 
this observation in clinical perspective, two concerns 
need to be addressed. (1) Given the low incidence of 
infection in this setting, is the benefit of prophylaxis 
worth the cost? (2) Are there alternatives to routine 
prophylaxis? We recently estimated that the cost of rou- 


tine prophylaxis with an expensive tetracycline (doxy- 
cycline) would be offset by the savings resulting from 
the reduction in short-term morbidity alone. In this 
model, however, we did not take into account the sizable 
human and economic costs of ectopic pregnancy and 
infertility, which may be associated with upper genital 
tract infection. 

Two alternatives to routine prophylaxis deserve con- 
sideration. One is providing prophylaxis only to those 
women identified by history to be at high risk of in- 
fection, and the other is obtaining cervical cultures for 
organisms such as Neisserta gonorrhoeae and Chlamydia 
trachomatis several days before abortion and treating 
women with positive cultures before abortion. At pres- 
ent, factors in a woman’s medical history that might 
serve as indicators of risk are too unreliable to be clin- 
ically useful. The second strategy would add delays, 
cost, and inconvenience for all women seeking curet- 
tage abortion and hence does not appear practical. 

Women who had had one or more previous deliveries 
had about half the risk of febrile morbidity as women 
without such a history. The explanation for this pro- 
tective effect is unclear. Cervical dilation and subse- 
quent uterine evacuation may be easier to perform in 
parous women, whose cervices may be more com- 
pliant.“ However, the higher rates for both retained 
products of conception and recurettage as treatment 
among parous women do not support this hypothesis. 

Little information has been published on the effect 
of parity on abortion complications. In the first phase 
of the Joint Program for the Study of Abortion," total 
complication rates showed no consistent pattern by par- 
ity. In another study,” women who had had their first 
pregnancy aborted had a slightly higher rate of total 
complication than did those who obtained abortion af- 
ter one or more live births. 

The second phase of the Joint Program for the Study 
of Abortion” found that use of local anesthesia was 
associated with a significantly increased risk of febrile 
complications. It was postulated that less thorough cu- 
rettage might have accounted for this observation. 
When a woman is conscious during an abortion, the 
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physician may dilate the cervix to a smaller diameter 
and take less time for curettage than he would if the 
patient were unconscious. Although our analysis also 
found use of local anesthesia to be associated with a 
higher risk of febrile morbidity, this difference was not 
statistically significant. 

In conclusion, administration of prophylactic anti- 
biotics appears to be the best way to reduce the risk of 
febrile morbidity from suction curettage abortion. In 
addition, nulliparous women appear to be at increased 
risk of this complication. Thus, prophylactic antibiotics 
may be especially beneficial for nulliparous women un- 
PEIEOUIB suction curettage abortion. 


REFERENCES 


1. Grimes DA, Cates W Jr. Complications from legally-in- 
. duced abortion: a review: Obstet Gynecol Surv 1979; 
34:177... 

2. Andolsek L, Cheng M, Hren M, et al. The safety of local 
anesthesia and out-patient treatment: a controlled study 
of.induced abortion by vacuum aspiration. Stud Fam 
Plann 1977;8:118.  . 

3. Gold J, Schulz KF, Cates W Jr, Tyler CW Jr. The safety 
of laminaria and rigid dilators for cervical dilation prior 
to suction curettage for first trimester abortion: a com- 
parative analysis. In: Naftolin F, Stubblefield PG, eds. Di- 
latation of the uterine cervix. New York: Raven Press, 
1980:363-70. 

4. Cates W Jr, Schulz KF, Grimes DA, Tyler CW Jr. Short- 
term complications of uterine evacuation techniques for 
abortion at 12 weeks gestation or earlier. In: Zatuchni GI, 
Sciarra JJ, Speidel JJ, eds. Pregnancy termination. ,Pro- 


10. 
l1. 


12. 


14. 


15. 


Preventing febrile complications of abortion 255 


cedures, safety, and new developments. Hagerstown, 
Maryland: Harper & Row, Publishers, 1979:127-35. 


. Bozorgi N. Statistical analysis of first trimester pregnancy 


termination in an ambulatory surgical center. AM J OB- 
STET GYNECOL 1977;127:763. 


. Burkman RT, Tonascia JA, Atienza MF, King TM. Un- 


treated endocervical gonorrhea and endometritis follow- 
ing elective abortion. AM J OBSTET GYNECOL 1976; 
126:648. 


. Cheng M, Andolsek L, Ng A, et al. Complications follow- 


ing induced abortion by vacuum aspiration: patient char- 
acteristics and procedures. Stud Fam Plann 1977;8:125. 


. Dixon WJ, Brown MB, eds. BMD-81-Biomedical com- 


puter programs p-series. Berkeley: University of Califor- 
nia Press, 1981. 


. Kleinbaum DG, Kupper LL, Morgenstern H. Epidemio- 


logic research. Belmont, California: Lifetime Learning 
Publications, 1982. 

Centers for Disease Control: Abortion surveillance 1979- 
1980. Atlanta, Georgia: Centers for Disease Control, Au- 
gust, 1983. 

Stewart GK, Goldstein P. Medical and surgical compli- 
cations of therapeutic abortions. Obstet Gynecol 1972; 
40:539. 

Tietze C, Lewit s. Joint Program for the Study of Abortion 
(JPSA): early medical complications of legal abortion. 
Stud Fam Plann.1972;3:19. 


. Grimes DA, Schulz KF, Cates W Jr. Prophylactic antibiotics 


for curettage abortion. AM J OBSTET GYNECOL 1984; 
150:639. 

Harlap S, Davies AM. Late sequelae of induced abortions: 
complications and outcome of pregnancy and labor. Am 
j Epidemiol 1975;102:217. 

Grimes DA, Schulz KF, Cates W Jr, Tyler GW Jr. Local 
versus general anesthesia: which is safer for performing 
suction curettage abortions? AM J OBSTET GYNECOL 1979; 
135:1030. 


The relationship between perinatal hypoxia and 


newborn encephalopathy 


J. A. Low, M.D., R. S. Galbraith, M.D., D. W. Muir, Ph.D., H. L. Killen, R.N., 


E. A. Pater, R.N., and E. J. Karchmar, B.A. 
Kingston, Ontario, Canada 


Newborn encephalopathy was observed in 30% of 303 selected high-risk preterm and term newborn 
infants. The newborn encephalopathy was mild or moderate in 65 children and severe in 27. The 
predictive significance of newborn encephalopathy to motor and cognitive deficits at 1 year was evident 
from the incidence of deficits in the children with no encephalopathy (17%),-in children with mild or 
moderate encephalopathy (25%), and in children with severe encephalopathy (55%). The biologic risk 
factors with a significant association with newborn encephalopathy included severe intrapartum fetal 
hypoxia, moderate and severe newborn respiratory complications, and major infections. Perinatal hypoxia 
was associated with, and may have contributed to, 26% of the cases of mild and moderate newborn 
encephalopathy and 66% of the cases of severe newborn encephalopathy. Fetal and newborn hypoxia 
occurred with equal frequencies in cases of mild and moderate encephalopathy; however, newborn 
hypoxia was twice as frequent as fetal hypoxia in cases of severe newborn encephalopathy. (AM J OBSTET 


GYNECOL 1985; 192 :296- 60.) 


Key words: Newborn O E A fetal and newborn hypoxia, infection 


Newborn encephalopathy represents the neurologi- 
cal manifestations of newborn central nervous system 
disorders. Newborn encephalopathy, particularly with 
seizures and recurrent apnea, has been demonstrated 
to be an important Precieter of subsequent motor and 
cognitive handicap."? 

The importance of perinatal hypoxia accounting for 
newborn encephalopathy has been implied by a num- 
ber of studies. Clinical studies of birth asphyxia with 
severe newborn depression have demonstrated that 
most children who survived with sequelae had clinical 
signs of encephalopathy during the neonatal period? 
Similarly, studies of children mature at birth with clin- 
ical markers of intrapartum hypoxia and hypoxic isch- 
emic encephalopathy have demonstrated subsequent 
deficits in 25% to 50% of surviving children.' The ob- 
jective of the present study was to provide further ev- 
idence of the relationship between fetal and newborn 
hypoxia and the spectrum of newborn encephalopathy 
as observed in selected high-risk preterm and term 
newborn infants., ' 
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Methods 


Included in this study were 303 high-risk children, 
of whom 152 were premature and 151 were mature at 
birth. The high-risk children selected had one or more 
of the following fetal-newborn complications: very low 
birth weight («1500 gm), fetal growth retardation, a 
diabetic mother, moderate or severe newborn respi- 
ratory complications, major newborn infection, or new- 
born encephalopathy. A prospectively documented 
perinatal database, with particular attention to the pres- 
ence or absence of encephalopathy in the newborn pe- 
riod, was obtained. Subsequently, a follow-up assess- 
ment was carried out to 12 months of age to evaluate 
the motor and cognitive development of each child. 

The perinatal database included maternal character- 
istics, maternal medical and obstetric complications, la- 
bor and delivery characteristics, newborn characteris- 
tics, and complications during the neonatal period. Ma- 
ternal characteristics included age, weight, gain in 
weight during pregnancy, and height. Maternal med- 
ical complications included cardiopulmonary disease, 
hypertension, renal disease, and diabetes. Obstetric 
complications included previous pregnancy wastage, 
antepartum hemorrhage, toxemia, premature rupture 
of membranes, and premature labor and its manage- 
ment. Labor characteristics, analgesia and anesthesia, 
and mode of delivery were documented. Socioeco- 
nomic status was established by an in-hospital interview, 
and the Caldwell Home Observation for the Measure- 
ment of the Environment Scale was completed in the 
home when the infant was 6 months of age. 
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The fetal and newborn risk factors included: (1) fetal 
maturity at delivery as expressed by gestational age and 
birth weight; (2) fetal growth retardation (excluding 
major anomalies) in which birth weight was less than 
the third percentile for gestational age; (3) anomalies 
(excluding genetically determined and central ner- 
vous system anomalies); (4) insulin-dependent diabetic 
mothers; (5) intrapartum fetal hypoxia defined by an 
umbilical artery buffer base «34.0 mmol/L; (6) new- 
born respiratory complications classified as mild if re- 
quiring oxygen therapy only, moderate if requiring 
continuous positive airway pressure, and severe if re- 
‘quiring mechanical ventilation; (7) newborn infection 
classified as either minor (e.g., conjunctivitis) or major 
(e.g., septicemia meningitis); (8) newborn hypoglyce- 
mia defined by a blood glucose «20 mg/100 ml in pre- 
term and «30 mg/100 ml in term infants. 

. The diagnosis of encephalopathy was based upon the 
continuous observations of the physicians and nursing 
staff of the Neonatal Intensive Care Unit. The criteria 
upon which the diagnosis was based included behav- 
ioral changes, abnormalities of tone, seizures, and re- 
current apnea. The abnormalities of behavior, irrita- 
bility, jitteriness, lethargy, and coma were identified by 
observations of spontaneous movement of the newborn 
infant. Increased and decreased tone was identified 
during observations of posture and active or passive 
movement. Seizures observed included subtle, tonic, 
and clonic ones, as described by Volpe.* Recurrent ap- 
nea, a repetitive respiratory pause greater than 20 sec- 
onds requiring active resuscitation was identified as a 
manifestation of newborn encephalopathy when out 
of keeping with associated respiratory complications. 
Newborn encephalopathy was classified as mild, mod- 
erate, or severe according to the criteria outlined in 
Table I. | : 

Follow-up assessments were carried out at 6 and 12 
months of age, corrected for the preterm children. Mo- 
tor and cognitive assessment included a neurological 
examination, and use of the Bayley Scales of Infant 
Development, from which a Physical Development In- 
dex and Mental Development Index was derived, and 
an Uzgiris and Hunt Scale. The multiple serial out- 
come measures in most of the children provided com- 
plementary observations that reinforced particularly 
the interpretation of minor motor and cognitive defi- 
cits. Each child was classified either as “normal” or as 
having a major or minor deficit of motor and/or cogni- 
tive development according to criteria previously estab- 
lished.’ 

Statistical analysis to investigate the relationship be- 
tween perinatal risk factors and encephalopathy in the 
newborn period and motor and cognitive deficits at .1 
year included cross-tabulation and x’ analysis. Stepwise 
logistic regression analysis was used to examine the 
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Table I. Classification criteria for mild, 
moderate, and severe newborn 
encephalopathy 










Newborn encephalopathy 


Mild 


Behavior Hyperalertness Lethargy Coma 
Irritability 
Jitteriness 
Tone Transient Severe hypotonia 
hypertonia 
and hypo- 
7 tonia 
Seizures Occasional Multiple 
Respiration l Recurrent 
apnea 


multivariate associations of fetal and newborn risk fac- 
tors with newborn encephalopathy. 


Results 


' The frequency of newborn encephalopathy and the 
incidence of deficits at 1 year of age are outlined in 
Table II. The increased incidence of motor and cog- 
nitive deficits in children with newborn encephalopa- 
thy, particularly when severe, was evident i in both pre- 
term and term children (p « 0.001). Sixty-five children 
had mild-moderate encephalopathy, of whom 20 had 
behavioral changes only, whereas 45 exhibited abnor- 
malities of tone with or without behavioral changes. 
Twenty-seven children were classified as having severe 
encephalopathy because of seizures and/or recurrent 
apnea (Table III). Multiple seizures were observed in 
14 children, 10 of whom were mature at birth; and 
recurrent apnea was observed in 20 children, 14 of 
whom were premature at birth. 

The relationship between each perinatal factor and 
newborn encephalopathy was analyzed. No significant 
relationships were identified between newborn en- 
cephalopathy and the socioeconomic status, maternal 
medical and obstetric complications, and labor and de- 


livery characteristics documented in this study. The fe- 


tal and newborn biologic risk factors studied included 
gestational age, birth weight, growth retardation, dia- 
betic mothers, selected anomalies, fetal hypoxia, new- 
born respiratory complications, newborn infections, 
and newborn hypoglycemia. Significant relationships to 
newborn encephalopathy were demonstrated by fetal 
hypoxia when the umbilical artery buffer base was less 
than 30 mmol/L, by newborn respiratory complications 
when moderate or severe, and by major newborn in- 
fections (Table IV). The independent significance of 
each of these biologic risk factors with severe newborn 
encephalopathy was confirmed by means of a stepwise 
logistic regression analysis (Table V). 
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Table II. Frequency of newborn encephalopathy and proportion with motor or cognitive deficits at 1 year 


in selected high-risk preterm and term infants 


Total population 
Total Total 
None 211 176 102 
Mild-moderate 65 49 75 t M 35 
27 12 45 15 55 15 


Severe 


Total 
No. 2 


Preterm 


Table III. Manifestations of severe newborn encephalopathy in selected high-risk preterm and term 
infants with and without motor or cognitive deficits at 1 year 


Preterm 
Manifestations of 
severe newborn 
- encephalopathy 


Multiple seizures 0 
Recurrent apnea 5 
Seizures and apnea l 


Normal l Deficits 
(N = 6) (N = 9) 


109 94 86 15 14 
27 76 8 24 30 22 73 8 27 
6 40 9 60 " 12 6 50 6 50 
Term 
Normal Deficits 
(N = 6) (N ='6) 
1 4 2 
6 eZ 0 
2 0 4 


Table IV. Fetal-newborn biologic risk factors with a significant relationship to newborn encephalopathy 





. Biologic risk factors 


Fetal hypoxia 
Umbilical artery buffer base 
=30 mmol 278 200 
<30 mmol 25 11 
Respiratory complications 
None——Mild 245 174 
Moderate—Severe 58 37 
Newborn infection ! 
None—Minor 291 207 
Major—Central nervous 12 4 


system 


Table V. Stepwise logistic regression analysis 
between the relevant biologic risk factors 
and severe newborn encephalopathy 


' . Variable |o | Probability 


Intercept 94.2 

Newborn infection 12.6 « 0.001 
Fetal hypoxia : 7.9 « 0.01 
.Respiratory complication 7.6 « 0.01 


A review was made of the proportion of the children 
with mild-moderate or severe newborn encephalopathy 
. with one or more of these significant fetal newborn risk 
factors. Risk factors were observed in 18 children with 
mild-moderate encephalopathy and in 17 children with 
severe encephalopathy. Newborn respiratory compli- 
cations occurred most frequently, in 1496 of the chil- 


79 57 90 21 8 < 0.01 
44 8 39 6 94 

7 56 23 15 6 « 0.001 
64 9 15 12 2] 

7] 63 99 2] 7 < 0.001 
33 9 17 6 50 


dren with mild-moderate and in 44% of those with 
severe encephalopathy. Fetal hypoxia occurred in 1296 
of those with mild-moderate and in 22% of those with 
severe encephalopathy. Major newborn infections oc- 
curred in 396 of thóse with mild-moderate and in 22% 
of those with severe encephalopathy. 


Comment 


Observations of encephalopathy as a marker of cen- 
tral nervous system insult are an essential part of the 
assessment of newborn infants. The identification of 
encephalopathy is as important in the preterm as in the 
term newborn infant. However, this identification can 
be complicated because of the ventilation and concur- 
rent medication required, particularly by the very low— 
birth weight infant. Seizures, which are more common 
in term newborn infants, were observed in preterm 
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Fig. 1. Incidence of newborn encephalopathy in children with 
significant fetal hypoxia, moderate and severe respiratory 
complications, and major newborn infections. UABB, Umbil- 
ical artery buffer base. 


infants. This study, in keeping with previous re- 
ports,” " emphasizes the importance of recurrent apnea 
as an indication of severe newborn encephalopathy. 

The incidence of newborn encephalopathy depends 
on the population of children studied and the criteria 
used to define newborn encephalopathy. In this study, 
the incidence of preterm and term children at risk be- 
cause of fetal-newborn complications was 30%; of 
these, 21% were classified as having mild-moderate en- 
cephalopathy and 9%, severe encephalopathy. — 

The identification of newborn encephalopathy is im- 
portant because of the predictive significance of this 
observation for future motor and cognitive deficits, 
particularly if the newborn encephalopathy is severe. 
This has been well documented in previous studies, 


although the frequency of deficits has varied somewhat 


with the populations studied and the outcome criteria 
used in the follow-up studies to identify motor and 
cognitive deficits. The incidence of deficits in children 
with a presumptive diagnosis of hypoxic-ischemic en- 
cephalopathy ranged from 21% to 5696.*'? Studies of 
children with seizures in the newborn period have re- 
ported an incidence of deficits that ranged from 2096 
to 4995.'? The frequency of deficits in the present 
study— 17426 in children with no encephalopathy, 25% 
in children with mild-moderate encephalopathy, and 
55% in children with severe encephalopathy—is, in 
general, in keeping with these reports. 

Newborn encephalopathy has commonly been at- 
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Fig. 2. Incidence of significant biologic risk factors observed 
in the high-risk children with mild-moderate encephalopathy 
and severe encephalopathy. 


tributed to hypoxia and/or intracranial hemorrhage 
but may also occur with infection, metabolic disorders, 
and developmental disorders. The fetal-newborn risk 
factors in this study which demonstrated an indepen- 
dent significant relationship with severe newborn en- 
cephalopathy included severe intrapartum fetal hy- 
poxia with an umbilical artery buffer base <30 mmol/ 
Lat delivery, moderate and severe newborn respiratory 
complications, and major newborn infections. The in- 
cidence of encephalopathy in children with these risk 
factors is summarized in Fig. 1. Newborn encephalop- 
athy was observed in 56% of the children with severe 
fetal hypoxia, 36% of the children with moderate and 
severe respiratory complications, and 67% of the chil- 
dren with a major newborn infection. No association 
was observed between newborn encephalopathy and 
newborn hypoglycemia and the selected anomalies in- 
cluded in this study. 

Hypoxia has been perceived to be an important 
mechanism that contributes to newborn encephalopa- 
thy. Studies of children with neonatal seizures have 
suggested that hypoxia may have been an etiologic fac- 
tor in 48% to 65% of the children.’ Volpe,” in a 
report on 100 consecutive mature children with hy- 
poxic-ischemic encephalopathy, attributed 90% of the 
cases to definite or probable intrauterine fetal asphyxia 
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and 10% to postnatal asphyxia due to severe pulmonary 
disease, recurrent apneic spells, or congenital heart dis- 
ease. This suggests that, at least in mature children, 
fetal hypoxia is of greater importance than newborn 
hypoxia. 

Current understanding of the relationship of intra- 
partum fetal hypoxia to newborn encephalopathy has 
been based, in large part, upon a demonstrated asso- 
ciation between a presumptive diagnosis of hypoxia and 
encephalopathy. The presumptive criteria have in- 
cluded fetal distress during labor, including meconium, 
fetal bradycardia or decelerations, or birth asphyxia 
expressed by low Apgar scores at 1 and 5 minutes, and 
delayed onset of spontaneous respiration requiring 
positive pressure resuscitation. The present study en- 
deavored to contribute to our understanding of this 
relationship by providing a definitive diagnosis of fetal 
hypoxia by means of an acid-base assessment with def- 
inition of a significant metabolic acidosis at delivery, an 
umbilical artery buffer base «30 mmol/L. On the basis 
of this criterion in these selected high-risk preterm and 
term children, intrapartum fetal hypoxia was associated 


with, and may have contributed to, 12% of the cases of . 


mild-moderate encephalopathy and 22% of the cases 
of severe encephalopathy. 

There was a significant association between moderate 
and severe newborn respiratory complications and 
newborn encephalopathy. The occurrence of hypoxic 
episodes in children with moderate and severe respi- 
ratory complications has been demonstrated with 
continuous transcutaneous oxygen electrode studies’ 
which suggest that newborn hypoxia with or without 
ischemia may be a mechanism that accounts for central 
nervous system injury in respiratory complications. On 
the basis of these assumptions, newborn respiratory 
complications with hypoxia was associated with and 
may have contributed to 14% of the cases of mild-mod- 
erate encephalopathy and 4446 of the cases of severe 
encephalopathy. The contribution of newborn hypoxia 
is, in large part, in the preterm children. 

Although newborn infections are uncommon, ap- 
proximately two thirds are associated with newborn en- 
cephalopathy, and in the present study infection was 
associated with and may have contributed to 3% of the 
mild-moderate cases and 22% of the severe cases of 
newborn encephalopathy. 

The association of the significant biologic risk factors 
with newborn encephalopathy, and their possible con- 
tribution to it, is summarized in Fig. 2. Many other 
unidentified factors must have accounted for mild- 
moderate newborn encephalopathy, with no risk factors 
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in 47 (72%) of the children. On the other hand, fetal- 
newborn hypoxia may have contributed to mild-mod- 
erate encephalopathy in 26% of the children, with ap- 
proximately equal contributions of fetal and newborn 
hypoxia. These risk factors appeared to have played a 
much greater role in severe encephalopathy, with only 
10 (37%) of the children having no risk factors. Fetal 
and newborn hypoxia may. contribute to two thirds of 
the cases of severe encephalopathy, with newborn hy- 
poxia twice as common as fetal hypoxia. 
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Super icial laser vulvectomy 


I The anatomic and biophysical principles permitting accurate control 7 
over the depth of dermal destruction with the carbon dioxide laser - EM 


Richard Reid, M.D., Edna A. Elfont, Ph.D., Richard M. Zirkin, M.D., 


and Terry A. Fuller, Ph.D. 
Detroit, Michigan 


The rationale for using the carbon dioxide laser to treat either vulvar intraepithelial neoplasia or extensive 
papillomaviral infections is to destroy the entire area of abnormal epithelium to a shallow depth, so that 
rapid healing will occur from normal keratinocytes in the underlying pilosebaceous glands. After the first 
. laser impact, anatomic landmarks in the crater base are disguised by a layer of charred proteins, and any 
T structure that is visible will already have suffered thermal necrosis. Accurate control of depth depends 
| upon special surgical strategies that correlate the level of the underlying zone of thermal necrosis with 
CS specific visual appearances within the zone of vaporization. Maneuvers that limit depth of penetration. to 
one of three desirable surgical planes (basement membrane, papillary dermis, midreticular dermis) are 


described. (AM J OBSTET GYNECOL 1985;152:261-71.) 


Key words: Carbon dioxide laser, papillomaviral infection, vulvar intraepithelial neoplasia, 


accurate depth control 


Lasers are devices that emit electromagnetic radia- 
tion in exactly the same spatial and temporal phase of 
_ the wave cycle." * Such radiation is termed "coherent 


n. light." " Because laser emissions are highly parallel and 
i -intensely monochromatic, these beams can be focused 


- -toan intensity that is many orders of magnitude greater 
than that attainable from conventional sources. The 
physical properties of the resulting emissions are a 
function of the medium used to produce that particular 
laser beam. 

Electromagnetic radiation is generated when a pre- 
viously excited quantum system (an atom, molecule, 


er ion) reverts back to a lower energy level. The type 


of interaction that will occur when this radiation im- 






See : pinges upon matter depends upon photon energy (that 


| is, wavelength)" Absorption of high-energy photons 


PL (gamma rays, x-rays, and ultraviolet light) excites the 


! orbiting electrons of the component atoms, resulting 
i in ionization and consequent dissolution of molecular 


Met bonds. At the other end of the electromagnetic spec- 
^ trum, radiation of increasingly longer wavelengths 


.. functions as electricity, sound, or radio waves. Photons 
from the middle of the spectrum (visible light, infrared, 
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and microwaves) have insufficient energy to induce ion- 
ization but a wavelenth that is too short for use in tele- 
communication. Absorption of photons from this por- _ 
tion of the spectrum causes an increase in molecular | 
vibration (heat). Since all currently used surgical lasers 
have wavelengths within the visible or infrared. bands, : 
their bioeffects are principally thermal. The & jpe 0 
wound produced by a particular. laser emission is p 
marily determined by its extinction length in tiss 
slab thickness needed to absorb 90% of the trans: 
radiation).* = | 

The carbon dioxide laser emits intense calietent li 
in the far infrared region, with an extremely short exe 
tinction length (0.03 mm). Energy absorption atthe. 
impact site is very intense, resulting in (1) flash boiling 
of intracellular and extracellular water and (2) heati 
of anhydrous molecules (mainly proteins and nucleic 
acids) to incandescence. Flash boiling results in steam | 
formation, leading to explosive disruption of tissue at ; 
the impact site. The net outcome is a surgical incisio n.* 
This zone of vaporization is surrounded by a nar TOW, | | 
charred zone of thermal necrosis. Surrounding that is. 
another zone of sublethal thermal injury? (Fig. 1). : 

From the surgical viewpoint, there are two distinct - 
types of bioeffects: (1) the photophysical effect, which. is 
the immediate disruption of tissue, and (2) the host effect, t 
which is a delayed effect due to the host inflammatory: 
response in nondisrupted tissues.' Surgical control ver 
the carbon dioxide laser beam depends upon a | 
estimate of the extent of the immediate phorophysi 
effects on the tissues being treated. However, any a 























Fig. 1. Diagram of events at the laser impact site. The two major photophysical effects are tissue 
vaporization (due to flash boiling of intracellular and extracellular water) and tissue shrinkage toward 
the site of impact (due to desiccation at the crater margins). The zone of vaporization is surrounded 
by sharply defined zones of thermal necrosis and sublethal injury. Although these latter zones are 
immediately discernible in tissue sections, their clinical definition depends upon subsequent host 
response. Hence, any landmark visible in the crater base will have already suffered irreversible 
damage. The relationship between actual and desired depth of penetration shown in this diagram 
explains why optimum results elude so many laser surgeons. 


Direction of Shrinkage 





Fig. 2. The art of skilled laser surgery is to situate the zone of thermal necrosis (rather than the 


floor of the crater) at the desired depth. 


atomic landmark that is visible in the base of the crater 
has already suffered irreversible thermal coagulation, 
and will be sloughed off over the succeeding week. 
Hence, the art of expert carbon dioxide laser surgery 
< isto judge the depth of penetration so that the deepest 
margin of the zone of thermal necrosis corresponds to 
the desired depth of penetration (Fig. 2). Such tech- 
niques are quite feasible, but require the use of special 
surgical strategies.” This article describes an anatomi- 
cally based method for precise control over the depth 
of dermal penetration during carbon dioxide laser 
surgery. 

Human papillomaviruses are small, oncogenic DNA 
viruses that are now widely implicated in the etiology 


of cervical cancer.’ Cellular nucleic acids extracted from 
both invasive and intraepithelial vulvar neoplasia con- 
tain the same papillomaviral types.? Sexually transmit- 
ted human papillomaviral infections in the female gen- 
erally involve the entire anogenital squamous epithe- 
lium^ and produce clinically obvious condylomas on the 
vulva and diffuse, nonpapillary epithelial hyperplasia 
on the cervix. | 
The rationale for using the carbon dioxide laser to 
treat either vulvar intraepithelial neoplasia or extensive 
papillomaviral infections is to destroy the entire area 
of abnormal epithelium to a shallow depth, so that rapid 
healing will occur from the keratinocytes in the un- 
derlying pilosebaceous glands.” Provided that destruc- 
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Fig. 3. A, Prominent acetowhitening of clinically normal, papillomavirus-infected epithelium sur- 
rounding the urethra. Despite a close resemblance to vulvar intraepithelial neoplasia, acetowhitening 
of subclinical papillomaviral infection is often distinguishable by its snow-white color and shiny 
reflectance. B, A colpophotograph of squamous carcinoma in situ affecting the left labium minus. 
In contrast to the previous figure, this neoplastic lesion shows an off-white color and a nonreflectant 
hue. C, First surgical plane. A view through the operating microscope after initial "brushing" with 
the laser. Beneath the charred remnants of the surface squames can be seen the refractile remnants 
of plump keratinocytes in the proliferating zone of the epidermis. D, First surgical plane, after the 
epithelial debris has been wiped away with a moist gauze. This maneuver exposes the intact surface 


of the underlying corium. 


tion does not extend below the middermis, this method 
of treatment will yield a cosmetically pleasing end re- 
sult, irrespective of the area ablated." Hence, this tech- 
nique is based upon three surgical principles: (1) cor- 
rect identification of all areas of intraepithelial neopla- 
sia or human papillomavirus-infected epithelium in 
the lower genital tract, (2) selection of a "flat" beam at 
an appropriate power density, and (3) an ability to ex- 
ercise precise control over the depth of laser ablation. 


Accurate delineation of extent of disease 


The first principle is satisfied by performing a very 
thorough preoperative and intraoperative colposcopy 
of the vulva, vagina, cervix, urethra, and anus, to de- 
lineate all areas of vulvar intraepithelial neoplasia or 
human papillomaviral infection. Although colposcopy 
is most often used for the evaluation of cervical and 
vaginal lesions, both subclinical papillomaviral infection 
and intraepithelial neoplasia of the vulva can be visu- 





-alized through the colposcope. However, acetowhiten- 
ing of these more keratinized epithelia takes longer to 
develop than it does on cervical and vaginal mucosae.’ 
Nonetheless, soaking the vulva with 396 to 596 acetic 
acid for 3 minutes (by the clock) will usually produce 
prominent acetowhitening of large areas of skin that 
. appeared normal to naked eye examination. 
As is the case in cervical colposcopy, acetowhitening 
__ of benign papillomaviral lesions tends to have a bright, 
. snow-white color and a shiny reflectance (Fig. 3, A), 
: whereas acetowhitening of vulvar intraepithelial neo- 
-plasia tends to have a dull, gray-white color and a non- 
reflectant hue?" (Fig. 3, B). The importance of pre- 
operative histologic evaluation of any itchy, white vul- 
© var lesion is self-evident. However, the need (both 
. medical and legal) to obtain representative biopsy spec- 
. imens from all patients with apparent human papillo- 
. maviral infection is sometimes overlooked. Not infre- 
quently, biopsy specimens of clinically unremarkable 
“condylomas” will show squamous carcinoma in situ; 
rarely, such lesions may even contain foci of occult in- 
vasion. 

Lesions that are not clinically worrisome can be ad- 
< equately assessed by multiple punch biopsy, preferably 
under colposcopic control. A particular search should 
be made for areas of abnormal pigmentation, dull ace- 
towhitening, coarse capillary patterns, and prominent 
plaques or papules. Discomfort to the patient can be 
minimized by injecting the local anesthetic with a dental 
syringe, with the use of a 30-gauge needle (A. Ferenczy, 
personal communication). However, any areas of prom- 
inent induration or ulceration, any large or solitary 
nodules, and any lesions characterized colposcopically 
by friable yellowish epithelium or bizarre dilated cap- 
illaries must be evaluated by wide local excision, since 
punch biopsy cannot be relied upon to rule out occult 


—. invasion in these circumstances. > © Extreme caution 


must also be exercised in the triage of any long-standing 
- condylomas or dystrophies in immunosuppressed and 
. elderly patients. 


^. Selection of a “flat” beam at an appropriate 
power density 

. There are two primary variables by which the sur- 
. geon can control the carbon dioxide laser: time of ex- 
“posure and power density. Hence laser surgeons must 
- have a clear understanding of the differences between 
: energy, power, and power density. Energy means the 
. capacity to perform work (for instance, heating tissue). 
Energy is the product of power by time and is measured 
in joules. Power refers to the rate at which work is done, 
3 measured in watts. Power density is the power per unit 
area of the focused beam, expressed in watts per square 
centimeter. The volume of tissue removed is determined 


|". by the dose of delivered energy (power x time), the 





rate of tissue removal depends mainly on power density 
(power per unit area). 

Unfocused laser beams are not suitable for surgical 
use. First, beams of such large diameters usually have 
insufficient power even to coagulate tissue. Second, 
even if power output was increased to an intensity that 
would produce tissue vaporization, any resulting inci- 
sion would have a width of 1 to 2 cm. Hence, whether 
the laser emissions are to be deployed through an op- 
erating microscope or as a hand-held probe, a lens must 
be used to focus the beam to a smaller spot size, thereby 
limiting incision width and increasing effective power 
at the impact site.’ 

A given dose of energy can be delivered by using 
high power for a short time, average power for an 
average time, or low power for a long time. At the impact 
site, a given amount of radiant energy will destroy the 
same volume of tissue, irrespective of the speed at 
which it was delivered. However, the extent of thermal 
coagulation at the crater margin is profoundly influenced 
by the speed of energy delivery. Most of the thermal 
necrosis at the crater margin is produced by lateral heat 
conduction from the impact site. Low power densities 
increase the thickness of the zone of thermal necrosis 
in two ways.’ First, by taking longer to vaporize the 
same tissue volume, the surgeon increases the time dur- 
ing which heat will flow to surrounding areas. Second, 
power densities that are too low for rapid vaporization 
produce desiccation and carbonization of the crater 
base. Continued irradiation will heat this anhydrous 
char to >400° C, thereby further increasing heat con- 
duction to surrounding tissue. Thus surgeons who use 
suboptimal power densities and continue to irradiate 
charred surfaces violate every principle of laser sur- 
gery. In effect, such unskilled surgeons are just using 
the laser to produce a conduction burn to underlying 
structures, Under such circumstances, the visible extent 
of surface vaporization will greatly underestimate the 
actual extent of tissue death. 

For a laser of a given wavelength, power density is 
the most important determinant of tissue effect. Since 
the area of a circle varies according to the square of the 
radius, an increase in spot diameter will result in an 
exponential decrease in power density. For surgical sit- 
uations, average power density is most easily approxi- 
mated by the formula 

100 x W | 
PD = ops Watts per square centimeter 

where W = the power output shown by the in-line 
power meter on the laser console (in. watts), and 
D = the measured diameter of the i imprint. left by a 10 
watt, 0.1 second pulse on a moistened tongue depressor 
(in millimeters). | 

Bioeffects in vivo are further modified by local cir- 








Fig. 4. Squamous carcinoma in situ of the fourchette, extending down the pilosebaceous ducts. The 
arrows point to the sharp junction between neoplastic cells (in the duct) and normal glandular 
epithelium. (Hematoxylin and eosin stain. A, x 50; B, x 400.) 


Table I. Suggested power densities for the carbon dioxide laser ablation of different areas in the lower 


genital tract, according to the experience of the operator 


Surgical situation 


Keratinized areas of vulva 
and perineum 
Nonkeratinized vulvar mucosae; 
anus and urethra 


Power density (W/cm) 


Cervical transformation zone 1500 
Cervical portio and vaginal walls 1200 


1000 750 
800 T 
600 $ 
450 * 





*Less experienced laser surgeons are advised not to use the carbon dioxide laser in these sites. 


culation and density of tissue. Local circulation is im- 
portant because blood flow both cools the tissues and 
replenishes some of the vaporized extracellular fluid." 
Density is important because tissues vary in their resis- 
tance to laser vaporization, according to their water 
content and protein structure. Hence, accuracy of 
depth control must take account of the need for dif- 
ferent power densities at different anatomic sites. Since 
cervical and vaginal stroma have a high content of ex- 
tracellular water, the operator will need moderate to 
high intensities (750 to 1500 W/cm’) to overcome the 
"stromal heat sink" at these sites. In contrast, vulvar 


and anal mucosae are fragile tissues with relatively low 
circulations. While it is logical to always use high power 
densities, experience has shown that power densities of 
27600 W/cm? are very difficult to control on the vulva 
(Table I). 

Power density describes the average power density 
within the focal spot. In reality, there are major vari- 
ations in beam intensity within the focal spot. In an 
ideal laser, beam intensity is maximal at the center and 
falls off exponentially in all directions.’ Hence the in- 
tensity profile resembles a three-dimensional guassian _ 
curve. Crater shape mirrors energy distribution of the- ] 
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Fig. 5. First surgical plane. Low-power photomicrograph, showing how a rapid brushing action can 
limit the zone of vaporization to the epidermal surface. Hence, the zone of thermal necrosis lies 
within the proliferating layers of the epidermis, and the superficial dermis is almost completely 
spared. The dark, amorphous aggregates at the surface represent fused keratin molecules. Beneath 
this melted keratin is a group of heat-denatured prickle and basal cells that have been detached 
from the underlying basement membrane. (Methylene blue. x 100.) 








Fig. 6. First surgical plane. High-power view, showing how the heat-denatured epidermal cells have 
lifted off the underlying corium, leaving remnants of the hemidesmosomes attached to the basement 
membrane. In this field, the zone of thermal necrosis extends about 20 um into the papillary dermis. 
The junction between the zones of thermal necrosis and sublethal injury is subtle, but discernible. 


(Methylene blue. x 400.) 


incident beam. Hence a beam with a gaussian mode 
will produce a crater shaped like an ice cream cone. 
Gaussian profiles are ideal if the laser is to be used as 
a thermal scalpel but create difficulty when the thera- 
peutic objective is to ablate a large area of tissue to a 





uniform depth. For epithelial ablation, the best beam 
profile is a converging beam that is sufficiently defo- 
cused as to produce a hemispherical rather than a con- 
ical crater. This is most easily achieved by setting the 
operating microscope such that the laser beam is fo- 
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Fig. 7. First surgical plane. A, Low-power electron micrograph demonstrating the totally disrupted 
epithelium lifting off the basement membrane (arrow). Although damaged, the fibroblasts (F) and 
blood vessels (BV) of the dermis have suffered less destruction than the cells of the epithelium. The 
black granules (M) are denatured, but structurally intact melanocytes. ( x 2240.) B, High-power view 
from an area of apparent attachment. Even when the epidermis remains closely apposed, a plane 
of cleavage is still apparent (arrows). Although denatured, the basement membrane is still recogniz- 


able. ( x 28,400.) 


cused at 400 mm, while using visual optics that focus 
at 300 mm. In practice, beam profile is easily checked 
by firing the laser into a raw egg white and examining 
the shape of the resultant crater. 


Control of depth by preservation of anatomic 
orientation 


The first step in control of depth is to understand 
that the level of ablation must be varied according to 
the disease being treated. Although surface keratino- 
cytes in vulvar intraepithelial neoplasia may grow 
downward and displace adnexal keratinocytes from 
hair follicles or sebaceous glands," such pilar exten- 
sions are said not to occur in benign condylomas." 





‘Superficial laser vulvectomy. gu 





Hence, the depth of ablation for vulvar intraepithelial 
neoplasia should always include the pilosebaceous ducts 
(Fig. 4). In contrast, laser destruction of even the most 
refractory or extensive human papillomaviral infection 
should not extend beneath the basement membrane. 
Perhaps the best approach to the treatment of vulvar 
intraepithelial neoplasia is for the surgeon to carefully 
examine the histologic sections. Any areas that show 
extension of neoplastic epithelium below the level of 
the middermis are best managed by wide linear excision 
or subtotal vulvectomy, with the laser reserved for the 
treatment of any surrounding foci of more superficial 
disease. 

Limiting the depth of ablation to these levels is not 
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Fig. 8. A, Second surgical plane. The exposed papillary dermis has been gently relased, sufficient 
to scorch the surface without causing extensive vaporization. B, Third surgical plane. A slower, more 
deliberate relasing of the exposed corium. This maneuver has vaporized the dermal surface, re- 
vealing the coarse collagen and elastic bundles of the reticular dermis (arrows). C, Hyperplastic 
dystrophy of the vulva, seen as diffuse whitening even without application of acetic acid. D, The 
end result of superficial laser vulvectomy to the first surgical plane. Provided that the surgeon can 
control the depth of penetration, large areas of abnormal epithelium can be ablated with impunity. 
In this patient, healing occurred within 2 weeks, with an end result that was entirely indistinguishable 


from normal vulvar skin. 


so easy as one would think. After the first impact of 
the laser, the wound is immediately covered by a layer 
of char that precludes depth orientation.* Most laser 
surgeons counteract this problem by making visual es- 
timates of crater depth. However, since vulvar epider- 
mis is only 100 to 200 um in thickness, this makeshift 
method leads to uncertain control of depth and fre- 
quent penetration of the basement membrane. 

A much better method is to preserve anatomic ori- 
entation by wiping away the surface char, and then 


using the visual characteristics of different levels of 
tissue as a means for precise control of depth.’ By 
means of this technique, four characteristic surgical 
planes are identifiable. Application of the laser beam 
to the deepest plane requires skin grafting, and is de- 
scribed elsewhere (Reid, report in preparation). 

First surgical plane. Application of the laser beam 
through the opaque surface of the skin (consisting of 
compressed, anucleate, keratinized squames) uncovers 
the plump keratinocytes of the prickle and basal layers 








Fig. 9. Second surgical plane, showing how the zone of va- 
porization (curved arrows) has been deepened to include a por- 
tion of the papillary dermis. The zone of thermal necrosis lies 
in the lower portion of the papillary dermis. The underlying 


reticular dermis (straight arrows) shows only minor thermal 
= injury, with no evidence of coagulation necrosis. (Methylene 


blue. x 200.) 


( Fig. 5). Penetration to the correct level is accomplished 
by rapid oscillation of the micromanipulator, so that 
the helium neon spot describes a roughly parallel series 
of lines. The individual beam paths should be close to 
each other, without overlapping. much as a child would 


"color in" with a crayon. When done correctly, each of 


these lines will show bubbles of silver opalescence be- 
neath the surface char (Fig. 3, C), and the maneuver 
will be accompanied by a distinctive crackling sound. 
Inadvertent penetration of the dermis is signaled bv 
the loss of these two characteristic signs. 

Placing the zone of vaporization at the level of the 
proliferating layer seriously damages the basal cells, 
and produces a plane of cleavage from the basement 
membrane. This separation may be sufficiently pro- 
nounced as to be visible through the light microscope 
( Fig. 6) or so subtle that it can be detected only through 
the electron microscope ( Fig. 7). The speculation is that 
this plane of cleavage is produced by marked differ- 
ences in thermal shrinkage, which act to shear the ep- 
idermis from the dermis. Whatever the case, it is a very 
fortuitous effect, because any remaining basal cells can 
_be easily removed by simply wiping them away with a 
moistened gauze square. This maneuver exposes the 
































Superficial laser vulvectom 


Fig. 10. Third surgical plane. The zone of vaporization. lie 
within the reticular dermis. A small hair follicle is encom- 
passed by the zone of thermal necrosis in the crater. base. 
Beneath this 100 ym layer of denatured dermal proteins, vi 
able sweat glands and hair follicles can be seen. (Methylen | 
blue. x 200.) l 


smooth surface of the basement membrane, bene: i 
which can be seen the anatomically intact papillary d 
mis (Fig. 3, D). Although lasing to this depth does not 
produce any obvious photophysical disruption of the 
corium, a very shallow layer of coagulation necrosis will. 
form on the dermal surface over the succeeding week 
(Fig. 6). Beneath this coagulum is a zone of sublethal 
thermal injury that extends about another 80 jum be- 
neath the remnants of the basement membrane. Such E 
wounds heal completely within 14 to 21 days, and yield 
an end result that is entirely indistinguishable from — 
normal vulvar skin. ub 
Second surgical plane. Gentle reapplication of the 
laser beam to this smooth white surface, sufficient to 
scorch the surface without producing significant tissue P 
vaporization, will uncover relatively homogeneous yel- 
lowish tissue that resembles a chamois cloth (Fig. 8, A} 
This appearance reflects the histologic composition of | 
the papillary dermis, namely, thin collagen bundles that 
interlace with a fine network of reticular and elastic _ 
fibers, all of which are dispersed in a relatively cellular 
matrix. Application of the laser beam to this point € 
ens the zone of coagulation necrosis to include a large 
portion of the papillary dermis, with only minor ther 











— mal injury to the underlying reticular dermis (Fig. 9). 
` . Such wounds are also followed by rapid healing and a 
-= cosmetically pleasing end result. 

Third surgical plane. Cutting deeper than the upper 
. quarter of the corium will expose the reticular dermis, 
' which corresponds to the portion of animal skin from 
which leather hides are made. The reticular dermis 
. consists of a network of coarse collagen bundles and 
- thick elastic fibers, dispersed within a relatively acellular 
matrix. Ablation to the middle of the reticular dermis 
| uncovers these coarse collagen and elastic bundles, 
- which are visible through the operating microscope as 
 gray-white fibers that resemble water-logged cotton 
. threads (Fig. 8, B). This third surgical plane (Fig. 10) 
- is the deepest level from which optimum healing will 
. result. Provided that penetration can be confined to 
' this plane, the surgeon can ablate large areas with rel- 
ative impunity (Fig. 8, C and D). 

Most of the hair follicles and apocrine glands are 
located within the lower half of the reticular dermis. 
Application of the laser beam beyond the middermis 
.. is signaled by the uncovering of the skin appendages, 

which, through the operating microscope, look like tiny 
-grains of sand. Unfortunately, when the depth of abla- 
tion is sufficient to expose these tiny granules, many of 
the skin appendages will already have suffered lethal 
damage. Therefore, healing from such a depth will be 
slow and will produce a scar that is markedly different 
from normal vulvar skin? Moreover, application of the 
laser beam beyond the desired plane can result in hy- 
pertrophic scarring or keloid formation. Inadvertent 
destruction of most or all of the skin appendages will 
= ` produce an effective third-degree burn. Such wounds 
heal by granulation from the base and by epithelial 

ingrowth from the sides, and yield atrophic, colorless 
—- Scars that are devoid of physiologic skin functions’ and 
^. too weak to withstand vigorous coital friction. 






























Comment 

. The carbon dioxide laser resembles the hot cautery, 
. the electrodiathermy, and the cryosurgical probe, in 
- that all are instruments of thermal destruction. How- 
^^. ever, with the carbon dioxide laser, the surrounding 
zones of thermal necrosis and thermal injury can be 
reduced to very narrow and sharply defined bands. By 
contrast, the unwanted thermal injuries produced by 
-> the other three instruments are much more diffuse and 
d s very hard to control. Nonetheless, the potential for sur- 
^ gical advantage is easily dissipated by unskilled use. The 
margin between an excellent versus a poor result is a 
.. marrow one. Unless the surgeon uses optimum power 
^. densities and special techniques to control depth, he 

—. will not obtain an optimum outcome on the vulva. 
Too high a power density will make the laser uncon- 
trollable, and produce a wound that is characterized by 












an irregular pattern of ridges and gutters. Penetration 
at the base of the gutters is usually excessive, whereas 
destruction at the top of the ridges may be inadequate. 
Paradoxically, the selection of too low a power density 
also detracts from the surgical advantage, by altering 
the relationship between immediate and delayed ef- 
fects. Hence, good surgical control with a minimum of 
unwanted thermal damage depends upon the ability to 
use the highest appropriate power density. 

Does superficial laser vulvectomy work by destroying 
all infectious particles? Certainly, a conscientious at- 
tempt was made to ablate all areas of human papillo- 
maviral infection. However, despite the large areas 
treated, one must question whether it is likely that a 
surgeon could locate and destroy every infected cell. 
Perhaps part of the explanation may be that regener- 
ation from the skin appendages produces an epithe- 
lium that is less susceptible to human papillomaviral 
reinfection. Surface and adnexal keratinocytes come 
from different embryologic stem cells.'^ Since adnexal 
keratinocytes appear resistant to human papillomaviral 
infection in vivo,” much of the success may be due to 
the fact that the new surface epithelium derives mainly 
from the skin appendages. 


We wish to thank Lawrence Elston, Michael Menlo, 
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the outstanding technical assistance of Neddra Brooks 
in the preparation of histologic and ultrastructural 
sections. 
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Continuous long-term intravenous B-sympathomimetic 


tocolysis 


Washington C. Hill, M.D., Michael Katz, M.D., John L. Kitzmiller, M.D., and 


. Pamela J. Gill, R.N., M.S.N. 
San Francisco, California 


This report concerns the clinical course and outcome of 16 patients treated by continuous long-term 
intravenous B&-sympathomimetic tocolysis (=1 week's intravenous therapy). Half of the patients received 
such therapy for at least 5 weeks. Intravenous tocolysis was adjusted to decrease uterine activity and 
maintain a satisfactory pulse and blood pressure. Parenteral tocolysis was continued until there was a 
B successful transition to oral therapy, until fetal maturity, or until maternal/fetal indications for delivery were 
ond oted. Data indicate that the cardiovascular and metabolic effects were pronounced mostly during the first 
| do 4 days of therapy and then returned toward pretreatment values. In none of the study patients was 
the: reatment discontinued because of drug-related problems, electrocardiogram changes, 
| chorioamnionitis, or fever. The experience indicates that, in a selected group of patients and under close 
supervision, continuous long-term intravenous g-sympathomimetic tocolysis may be considered a safe 
therapeutic modality able to prolong pregnancy with a more desirable outcome. (AM J OBSTET GYNECOL 













1985;152:271-4.) 
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Most of the reported serious cardiovascular compli- 
cations associated with B-adrenergic-agonist tocolysis 
have occurred during the parenteral administration of 
these agents. These side effects, which include pul- 
monary edema and myocardial ischemia, were usually 

. diagnosed after 24 hours of treatment.' Thus it was 
recommended that parenteral tocolysis be replaced by 
oral medication within 12 to 24 hours.” While such a 
therapeutic protocol is efficacious in many cases, our 
experience has shown that in 3% of our treated patients 
intravenous tocolysis could not be replaced by oral med- 
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ication without the recurrence of frequent uterine cone - 
tractions, resulting in additional cervical changes. In — 
this group of patients, the choice was between: contin- | 
uous long-term (21 week) intravenous tocolysis and a E 
high likelihood of preterm delivery with its grave neo- | 
natal consequences. Since the use of long-term intra- | 
venous B-mimetic therapy is controversial, there are — 
only a few reports on the safety and efficacy of such | 
therapy and none of them includes the agents most P 
commonly used in the United States.^ ^ The purpose ~ 
of this report is to describe our experience with con- - 
tinuous long-term intravenous ritodrine tocolysis ina i 
group of patients who seemed to need such an unusual - 
approach to therapy in order to maintain their preg- 
nancies. | 


Material and methods 


Sixteen women having preterm labor between 2 
32 weeks' gestation are the subject. of this report 
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Fig. 1. Mean and standard deviation of cardiovascular and 
-weight change values during long-term intravenous tocolysis. 
The level of significance of the change from pretreatment to 
“peak treatment values is indicated by the asterisk(s): *p « 0.05; 
Sp < 0:01; ***p < 0.001. 


*elibical features of the patients are shown in Table I. 
Each of these women developed strong, regular uterine 
‘contractions (six or more per hour) accompanied by 
progressive cervical effacement and dilatation. When 
attempts to replace the intravenous administration of 
-Titodrine by oral medication were made, strong and 
frequent contraction (five or more per hour) recurred 
with additional cervical changes. The goal of tocolysis 
án these patients was to achieve four or less uterine 
contractions per hour. In order to achieve this end 
point, the infusion rate was increased by 50 pg/min 
every. 20 minutes as long as the pulse rate did not ex- 
ceed.130 bpm for more than 2 hours and the systolic/ 
diastolic arterial blood pressures were not lower than 
| 0/40 t torr. Attempts to reduce infusion rates and start 
oral maintenance were made after adequate control of 
uterine activity (four ers or less E hour ) was 





^ and try to reach the ii uou d ent d nd point, 
- intravenous ritodrine therapy had to be continued at 
doses between 100. and. 500 ug/min i in 11 patients. In 
five patients, intravenous magnesium sulfate was added 





Table I. Clinical features of patients - 





Maternal age (vr) 

Primiparous (n) 

Multiparous (n) 5 
Singleton fetus (n) 12 
Twins (n) : 
Triplets (n) I 


Cervical dilatation at onset of 
intravenous therapy (cm) 
Cervical effacement at onset 

of intravenous therapy (%) 


0.7 + 0.6* 


50 x 19* 





*Mean + SD. 


to the ritodrine at infusion rates of 1 to 3 gm/hour 
because of the maternal heart rate response, which ex- 
ceeded 130 bpm for more than 2 hours, thus necessi- 
tating a reduction in ritodrine infusion rate. Parenteral 
tocolysis was continued until one of the following oc- 
curred: (1) There was a successful transition to oral 
therapy; (2) a mature fetal lung profile was demon- 
strated; (3) gestational age was 736 weeks; (4) there 
was a maternal or fetal indication for delivery. 

Surveillance of these patients in the high-risk preg- 
nancy unit included careful and frequent monitoring 
of maternal vital signs (hourly), weight changes (daily), 
fetal heart rate (every 8 hours), electrocardiograms (be- 
fore treatment, daily for 3 days, then weekly), fluid 
intake and output (daily), hemoglobin and hematocrit 
(before treatment, daily for 3 days, then weekly), and 
plasma glucose and serum potassium levels (before 
treatment, daily for 3 days, then weekly). Potassium was 
administered orally where serum concentrations were 
«2.5 mEq/L. Total daily oral and parenteral fluid in- 
take was limited to 2000 ml. 

The results are expressed as means + 1 SD. The 
significance of differences between means prior to and 
during therapy was evaluated by analysis of variance 
for repeated measures. 


Results 


The cardiovascular and metabolic responses to con- 
tinuous intravenous tocolysis are presented in Figs. | 
and 2. These data clearly show that the changes were 
pronounced mostly during the first 24 to 96 hours of 
therapy, after which there was a return toward pre- 
treatment values. The maximum response occurred in- 
variably after 48 hours. Of note is the fact that maternal 
heart rate, albeit showing a lesser response after 96 
hours, remained at approximately 100 bpm throughout 
therapy. This sustained tachycardia is thus probably 
indicative of the presence of adequate tocolytic con-. 
centrations. Similar but less pronounced effects could 
be seen in fetal heart rate responses. Duration of in- 
travenous tocolysis and gestational age at delivery are 
given in Table II. Of the 16 En in this study, 10 














Gestational age when intravenous ther- 27 + 3* 
© apy started (wk) 

Gestational age when intravenous ther- 352 g* 
apy stopped (wk) 

Duration of intravenous therapy (wk) Duk gt 
(range 1-12) 

Gestational age at delivery (wk) 34 + 4* 

Received betamethasone (n) 12 

Eventually transferred to oral therapy (n) 7 

Attained = 36 weeks’ geatational age (n) 10 

*Mean + SD. 


(62.5%) were delivered of their infants after 36 com- 
pleted gestational weeks. In four patients, in spite of 
continuous therapy, slow progressive cervical dilatation 
. 9r rupture of the fetal membranes resulted in spon- 
-. taneous preterm delivery. In the remaining two women 
GE -tocolysis was discontinued because of preeclampsia in 
one patient and because of evidence of fetal lung ma- 
turity in the other. Twelve patients (7590) received two 
intramuscular injections of betamethasone, 12 mg each. 
Of these 12 patients, six were delivered prior to 36 
completed gestational weeks. There was no maternal 
. . „Or neonatal evidence of infection (clinical, histologic, 
Pc Sen in any of the study patients. 
-Of the 21 newborn infants in this study, four suffered 
om 1 mild respiratory distress syndrome and nine re- 
ed phototherapy for mild hyperbilirubinemia. The 
mean neonatal stay in the intensive care nursery for 
these neonates was 5 + 2 days. All infants were even- 
tually discharged and at 6 months of age were found 
to be doing well. In all patients, labor and delivery 
followed within 24 hours after discontinuation of ther- 
apy, thus probably supporting the accuracy of the di- 
agnosis of preterm labor. 














Comment 

The current approach to B-adrenergic tocolysis in- 
cludes an initial, short-term parenteral drug adminis- 
tration that is replaced within 12 to 24 hours by oral 
medication. In the absence of contraindications, oral 
administration of these agents is continued until either 
fetal maturity has been reached or until resumption of 
-parenteral therapy is indicated by relapse to preterm 
labor. Since almost all the reported serious side effects 
of tocolysis occur during parenteral therapy, this ap- 
proach provided for both patients' safety and their con- 
venience, by enabling ambulatory outpatient care dur- 

ing oral treatment. 
In approximately 60% of patients, even a low infu- 
3 sion rate of 50 ug/min provides adequate control by 
rs producing a serum ritodrine concentration of 15 to 31 
iN ng/ml.’ O 5 Oral therapy produces lower serum concentra- 
Ep ^ tions; which may in certain patients be too low to control 
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uterine contractions. Maintenance of suc 
who require higher concentrations of rito 
regimen of oral medications may result in. 
progressive cervical changes. As these cervical ; 
advance, the need for higher infusion rates to cor 
uterine activity during subsequent. treatment cours 
will increase? and the likelihood of successful 1 ocol 
may decrease. It is for these patients that continuou 
parenteral tocolysis may prove beneficial if the safet : 
of this treatment modality can be established. n 
Review of the literature and experience from this 
institution reveal that the complications of B-adrenergic 
tocolysis occurred almost exclusively within the first 24 
to 96 hours of parenteral therapy. ? As our data from 
this study Rene this is 200 the d of met- 





risk for cn iN is significantly edict 
fore patients with frequent recurrences of pr | 








bor during oral therapy, who are repeatedly exposed 
.-. to this critical adaptation interval, may be at less risk 
of complications by having continuous intravenous to- 
- colysis. Particular relevance to this issue is the report 
by Caritis et al.^ who noted that the cardiac response 
during ®-adrenergic tocolysis relates to the rate of 
-change in the infusion rate rather than to the absolute 
concentration of ritodrine in the plasma. This obser- 
-vation would then imply that in a group of patients like 
ours, who require high but steady infusion rates of 
.ritodrine, the likelihood of side effects is expected to 
“be less than that in patients who have frequent recur- 
“rences of preterm labor during oral maintenance. 
- A second important issue is the possible development 
of myometrial tachyphylaxis to ritodrine, leading to 
. progressively increasing infusion rates. Such tachyphy- 
laxis, with a blunted response to B-adrenergic agonist 
* stimulation, was observed in relationship to cardiac 
^. response" but has not yet been shown to concern uterine 
s^. activity. It is nevertheless possible that, when examined 
-. in larger series, continuous exposure of the pregnant 
uterus to high ritodrine concentrations may result in 
tachyphylaxis. Therefore, in order to maintain the low- 
est effective infusion rates, the end point of tocolysis 
^^ im our patients was not the elimination of all contrac- 
«tions but rather the decrease of their frequency to four 
to five contractions per hour. 
. Finally, the question of fetal safety during continuous 
parenteral adrenergic tocolysis must be considered. 
© Crawford et al^ found a thicker ventricular septum in 
echocardiograms of neonates who were exposed to 
. isoxsuprine in utero^ However, in a recent report by 
- Hendricks et al; on fetal and neonatal echocardio- 
. grams during and after long-term B-adrenergic toco- 
— lysis, cardiac dimensions were found to be normal when 
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adjusted for weight. The currently available informa- 
tion on the fetal safety of either short- or long-term 
ritodrine tocolysis is as yet insufficient to establish their 
absolute safety, but it seems that the benefit of pre- 
venting prematurity justified their use. 

This report suggests that for a selected group of pa- 
tients who cannot undergo discontinuation of paren- 
teral tocolysis without a serious risk of immediate pre- 
term delivery, the option of continuous intravenous 
tocolysis should be considered. Furthermore, our re- 
sults, which were favorable in a limited number of such 
patients, seem to indicate that further exploration of 
such therapeutic regimens in larger samples should be 
carried out. 


We acknowledge the statistical analysis of the data by 
Anne C. Burr, M.Ed. 
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| -salpingitis 


Barbara Winkler, M.D., Werner Reumann, M.D., Masaru Mitao, M.D., Leza Gallo, M.D., 
Ralph M. Richart, M.D., and Christopher P. Crum, M.D. 
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Seventy surgically excised fallopian tubes in which there was originally a diagnosis of acute salpingitis 
. were reviewed histologically and screened for chlamydial antigens by the immunoperoxidase technique. 
Chiamydial antigens were localized within tubal epithelial cells in two of the 70 cases (3%). Endometrial 
specimens from these two patients were also positive for chlamydial antigens. There was no. definite 
correlation between the histologic features of the salpingitis and chlamydial immunoperoxidase positivity. 





a: | (Am J OBSTET GYNECOL 1985;152: 275-8. ) 


io “Key words: Salpingitis, Chlamydia, immunoperoxidase technique 





Chlamydial infection has increasingly become rec- 
‘ognized as a cause of acute salpingitis, chronic pelvic 
inflammatory disease, and infertility. It is now esti- 
mated, with the use of serologic and culture methods, 
that 20% to 50% of cases of acute salpingitis are chla- 
. mydia-related and that the incidence, prevalence, and 
A iposinieisions a of one infections 






DH ed accurate Pens ot chlamydial silpnai Is 
m -hampered by the difficulty in obtaining appropriate 
tissue for culture. Although ascending infection may 

be suggested by a positive culture of the endocervix or 
endometrium, a negative endocervical or endometrial 

.. culture does not rule out the presence of tubal chla- 
_mydial infection. Inflamed fallopian tubes are often 
encountered during laparoscopy or laparotomy for pel- 

" vic pain, pelvic inflammatory disease, tubo-ovarian ab- 

9 sess, and ectopic pregnancy. Although intraoperative 
— -. specimens for culturing are obtained from accessible 
< tissues, e.g., exudate, pelvic fluid, or serosal surfaces, 

: these samples may not be optimum for the isolation of 

^. the obligate intracellular and intraepithelial chlamydial 

* . organisms. Chlamydial cultures of tubal epithelium are 
seldom obtained even when salpingectomy is per- 
. formed. 

The recent availability of specific heterologous an- 
^ tisera has allowed immunoperoxidase localization of 








From the Divisions of Obstetrical and Gynecological Pathology and 

Surgical Pathology, Columbia-Presbyterian Medical Center. 

mene for publication. November 29, 1984; accepted January 16, 
285. 








int requests: Dr. Ralph M. Richart, 630 West 168th St, New 
y dis 10032. 






Immunoperoxidase localization of chlamydial antigens in acute 
































chlamydia-infected cells, and we previously. t 
on the application of this technique to samples « 
from the endocervix and endometrium? 

We now report a histologic and immunohistoch 
ical analvsis of 70 cases of acute salpingitis exa 
for the presence of chlamydia. The goals of the 
were to determine the efficacy of the immun 
dase technique in. localizing chlamydial antigens 
pingitis and to characterize the cytologic an 
findings in chlamydial infection of the fallo 











ee and methods: 





acute n were acc Hn front the f 
Division of Obstetrical and Gynec ologic al Path : 
the Columbia Presbyterian Medical Center fo: 


All of the i mei were dane for ir chlaniydi 
tigens by means of a heterologous antic hlamydial an= 
tibody against mixed sera types A-K and lymphogr ane 
uloma venereum 1, 2, and 3 generated in rabbits. The 
antibody was kindly provided by Dr. Jan Lindeman. A 
modified peroxidase/antiperoxidase technique waso 
used with the avidin-biotin system to enhance staining, 
as previously described. Lymphogranuloma vener- z 
eum-infected Hela cells prepared as a cell pellet and: 
processed as a cell block served as positive- controls. 
Cases with a dark brown precipitate were designated 
as positive, and the site and localization of th positiv 
staining were recorded. The endometria 
from positive tubal cases, when available, 
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Fig. 1. Immunoperoxidase localization of chlamydial antigens in fallopian tube epithelium. Positive 
staining 1s indicated by the black precipitate which highlights rounded intracytoplasmic vacuoles 


that contain discrete particles. 





Fig. 2. Corresponding hematoxylin and eosin-stained section from an area of immunoperoxidase 
positivity. The tubal epithelium contains numerous neutrophils. A pale, intracytoplasmic vacuole 
(arrow) is seen corresponding to the chlamydial inclusions identified by immunoperoxidase staining. 


stained for chlamydial antigens by the immunoperox- 
. idase technique. 


The clinical records of patients with positive staining 


were reviewed for reproductive history, symptoms, 
clinical findings, clinical evidence of cervical or endo- 


metrial infection, history of other sexually transmitted 
diseases, chlamydial cultures, and therapy. 

The files of the Department of Microbiology were 
reviewed for cases in which there had been culturing 
for chlamydia. 


Results 


Histologic and immunohistochemical findings. Sev- 
enty fallopian tubes were studied. In all cases, an ex- 


tensive, severe, acute inflammatory infiltrate was pres- 
ent in the tubal lumen, with transmural involvement. 
Additional findings included variable numbers of scat- 
tered plasma cells and lymphoid cells. There was ex- 
tensive necrosis and remodeling of the tubal epithelium 
in all cases, with disruption of the epithelial surface and 
the presence of glandular lumens within the tubal wall 
indicative of follicular salpingitis. Definite chlamydial 
inclusions could not be identified in any hematoxylin 
and eosin-stained sections prior to immunoperoxidase 
staining. 

In only two cases (3%) was staining positive for chla- 
mydial antigens, but the immunoperoxidase staining 
was extensive in both. Positive cells were found among 
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Table L Summary of clinicopathologic and immunohistochemical findings in the two positive cases 


Inmunoper oxidase positive 





— Patient Operative specimen 


Pathologic findings 


Acute and chronic endometritis 

Acute and chronic salpingitis, 
chronic pelvic inflammatory 
disease 

Acute and chronic endometritis 


kndometial curettage... : 
Left fallopian t tube. | 


] Endometrial curettage 
Left fallopian tube 


Endometrial curettage (1 year prior to 
total abdominal hysterectomy and 
bilateral salpingo-oophorectomy) 

Total abdominal hysterectomy and 
bilateral salpingo-oophorectomy 


Po 


Endometrial curettage 


Acute and chronic endometritis, Endometrium |. - 
acute and chronic salpingitis, Right and left fallipian ^ 
chronic pelvic inflammatory tubes 
disease 















epithelial cells and neutrophils and in intraluminal se- 
cretions. In the epithelium, the positive staining was 
specific and confined to well-delineated, rounded, 
circumnuclear, cytoplasmic inclusions that contained 
finely granular particles. In the secretions and neutro- 
phils, positive staining was seen as fine granules, sugges- 
tive of extravasated particles (Fig. 1). Tubal epithelial 
cells that contained pale-staining, basophilic, stippled 
intracytoplasmic vacuoles believed to be chlamydial or- 
ganisms were identified in the corrresponding hema- 
.toxylin and eosin—stained sections (Fig. 2). 
. Endometrial curettings from both patients with pos- 
e staining of fallopian tubes were available for his- 
gii review and immunoperoxidase staining. The 
irettings. in one patient were obtained at the time of 
— salpingectomy, and those in the second patient were 
from a curettage | year prior to abdominal hysterec- 
tomy and bilateral salpingo-oophorectomy. The en- 
dometrial specimens from both patients contained im- 
munoperoxidase-positive intraepithelial chlamydial 
inclusions and granules similar to those previously de- 
scribed; the histologic diagnosis in both cases was acute 
and chronic endometritis. A severe, acute, inflamma- 
tory infiltrate was present in both endometrial speci- 
‘mens. Sections of the cervix from the hysterectomy 
specimen of the second patient were histologically un- 
. remarkable, and there was no evidence of cervicitis. 
The endometrium of the resected uterus contained a 
moderate chronic inflammatory infiltrate and was 
- immunoperoxidase-positive for chlamydial antigens 
(Table I). 

Chlamydial cultures. A review of the chlamydial cul- 
ture records of the Department of Microbiology did 
not show that culturing for chlamydia had been done 
in any of the 70 cases analyzed. 





^. Comment 

<> In this series, immunoperoxidase positivity was 
! - found i in only two (3%) of the 70 cases of acute salpin- 
o gitis that were reviewed. This percentage of positive 


E _ staining is much lower than would be expected in view 


E of the purported role of. chlamydia i in salpingitis, but 















































it is well recognized that the incidence of chlam dia 
infection varies geographically and depends on. 

population group studied.’ Previously publish: 
ies on immunofluorescent staining for chlamyd 
tigens reported that the sensitivity of the tech: 
pends upon the number of elementary, interi 
and initial chlamydial bodies present within: u H 
plasmic inclusions.” We would anticipate that p 
dase staining for chlamydial antigens would. have a a sH 
ilar threshhold of sensitivity. Even though the numbe: 
of cases detected was small, the immunoperoxida la 
technique appears to be useful in the cytologic iden 
fication and localization of chlamydia-infected epit 
lial cells. Virtually all of the cells which stained positi 
had the typical intracytoplasmic inclusions that are s 
in chlamydia infections. Although similar findings w 
reported with immunofluorescence techniques; 
munoperoxidase technique has the advantage 
ability on paraffin-embedded, stored, tissue | 
that cases may be studied retrospectively. In th 
series, for example, we showed that the endomet 
specimens from the two patients with immunopero: : 
dase-positive fallopian tubes were also positive for chla 
mydial inclusions by immunoperoxidase, including. > 
sequential endometrial specimens | year apart in one 3 














patient. | 

In studying the localization of chlamydial antigens is 
within the fallopian tubes, we found positive staining p 
only within the luminal debris and tubal epithelial cells. E 
No staining was identified in the walls of the tubes. 
Several authors have noted the absence of stromal in- 
fection even in cases in which an intense inflammatory 
response was present.’ Possibly, this stromal inflam- 
matory response represented an overgrowth with other |. 
organisms. Since chlamydia appears to be epithelium- _ 
specific, chlamydial cultures of the infected fallopian >- 
tubes may be facilitated by scraping or biopsving the ui 
tubal epithelium within the salpingeal lumen or sam- 
pling the epithelium after surgical resection. It is not | 
worthy that chlamydial culturing was not per forme: 
a single case in this series, despite t the ready acces: 
of the endocervix and endometri ium for sampling 








the literature documentation of the high frequency of 


. generalized genital glandular epithelial infection by 
= chlamydia. | 
_ In our previous studies of chlamydial immunoper- 
oxidase staining of endocervical and endometrial spec- 
. imens, we found a high degree of correlation between 
immunoperoxidase positivity and the severity of the 
B inflammation. The positive cases routinely contained 
_.extensive neutrophilic infiltrates and sometimes pu- 
< rulent inflammation. Even though we did not find a 
_ Similar association in this series of cases of acute sal- 
- pingitis (all with severe acute and purulent inflamma- 
| tion), the immunoperoxidase technique may be useful 
.. diagnostically in identifying chlamydial infection, es- 
-pecially in cases in which the clinicopathologic features 
. are suggestive, severe acute and chronic endometritis 
is present, and, retrospectively, chlamydial cultures 
. have not been obtained. Because of the reportedly high 
~ incidence of chlamydial infection and its serious post- 
- infectious sequelae, both the pathologist and the cli- 
` nician should be aware of the need for chlamydial cul- 
^id 
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; The role of Chlamydia trachomatis in postpartum en- 
 dometii itis is unclear because current studies are con- 
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Chlamydia trachomatis isolation in patients with endometritis 


» Jorge D. Blanco, M.D., Karen C. Diaz, M.D., Kathleen A. Lipscomb, R.N., Donald Bruun, 


: Cervical specimens for Chlamydia were collected from 110 patients with endometritis after cesarean 
section and from 52 intrapartum patients without clinical infection. The C. trachomatis isolation rate was 
not statistically different between these groups. (Am J Osstet GvNECOL 1985;152:278-9.) 


tradictory."* With a different design, this study reports 
the rates of C. trachomatis isolation from the cervix of 
patients with post—cesarean section endometritis and. 
from patients without clinical infection. 

From November, 1982, to December, 1983, cervical 
specimens were collected from patients with endome- | 
tritis after cesarean section. Samples were collected at 
the onset of endometritis, before use of therapeutic 
antibiotics (usually clindamycin, plus. gentamic in or az- 
treonam). For comparison, cervical ‘Specimens were ob- 
tained through a speculum: from i Uae peui patients 

















— before. use of any antiseptic or lubricant. Comparison 


patients were excluded if they had received any anti- 
_biotics or had developed infection up to 3 weeks after 


delivery. Most patients were indigent and Mexican- 
_ American. Cervical specimens were collected with a 
~ Calgiswab (Spectrum Diagnostics, Inc., Glenwood, H- 
linois), placed in minimal essential media with fetal calf 
serum and antibiotics, and stored at — 72° C until cul- 
tured on cycloheximide-treated McCoy cells.’ Statistical 
analysis was by x^ or Fischer's exact test, where appro- 
priate, and by the unpaired Student ! test. 

Cervical samples were collected from 110 women 
who developed post—cesarean section endometritis and 
52 intrapartum women who developed no clinical in- 
fection. The mean age of the endometritis group was 
93.3 + 5.6 years compared with 21.5 + 4.8 years for 

— the intrapartum women (p < 0.05), and the mean 
. parity was 1.4 + 1.6 versus 0.9 + 1.2, respectively 
(p « 0.05). One patient in the intrapartum group was 


. delivered abdominally. We isolated Chlamydia in eight 


(7.3%) patients with endometritis and in one (1.9%) 
intrapartum patient (NS). The eight women with en- 
dometritis and Chlamydia in the cervix responded to 
initial antibiotics. Isolation rates for C. trachomatis are 
similar to those found in this population. Previously we 


? _ noted that two (4.3%) of 46 antepartum women and 


| seven (3.8%) « of 183 nonpregnant women attending a 
jlasi: inic had cervical Chlamydia (J. D. Blanco, 
D., unpublished data). None of these rates was sig- 
! - nificantly different from the rate in the patients with 
endometritis or the intrapartum patients. 

Wager et al.' previously reported an association be- 
tween the antepartum isolation of Chylamydia and “late 
postpartum endometritis.” Of 391 antepartum women, 
32 (8%) had Chlamydia in the cervix. Puerperal infec- 
tions were divided into “early postpartum fever” (oc- 
curring within 48 hours of delivery) and “late postpar- 
tum endometritis” (from 48 hours to 6 weeks post par- 

tum). Twenty-two percent (seven of 32) of the 
.. Chlamydia-positive patients developed "late postpartum 






" »endometritis" compared with 5% (18 of 359) of the 


Chlamydia-negative patients (p « 0.005). No statistically 
significant difference was found in the development of 
"early postpartum fever" (3% [one of 32] versus 7% 
[26 of 359]; NS). 

In a similar study, Harrison et al.’ isolated C. tra- 
chomatis in 896 of antepartum women tested. However, 
they did not find a statistically increased risk of "en- 
dometritis-postpartum fever" for these patients; 2.9% 
of all the study patients developed "endometritis-post- 
partum fever" compared with 4.1% of the patients with 
- €. trachomatis in the cervix (NS). The discordant results 
. of the studies of Wager et al. and Harrison et al. may 
be explained by different definitions of clinical infec- 
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tion, patient populations, risk factors for puerperal | 
fection, or the confounding effect of other microor 
ganisms. E 
The experimental design of the present. study: we 
different. We compared the rate of cervical 
infection in patients with endometritis a 
infection and found no statistically signif 
ence in rates of cervical chlamydial isolation. 
do not support a role for C. trachomatis i ine 
cesarean section endometritis. Since all of our pa 
with endometritis developed clinical infec tion wi Air 3 
days after delivery, we cannot comment on the p poss ble 
association of Chlamydia and "late endometritis^ 
Although there were statistically significant diffe 
ences in mean age and parity between the endometr 
and comparison groups, these absolute difi € 
were small and probably not clinically me 
There are age-related differences in the is 
cervical Chlamydia, but the association is tow: í 
isolation rates in the younger age groups. Since, 
study, the comparison group was younger than the 
dometritis group, the age difference, if it has anm l 
fluence, might be expected to increase the isolation rate 
in the comparison group. ] 
By design, the rate of abdominal delivery was mark 
edly different between the patients with endom 
and the intrapartum patients. The ideal cc 
group would have been uninfected patients SW 
not received antibiotics after an abdominal. d 
With the high rate of endometritis after cesar 
tion and the widespread use of prophylactic z ant 
there were few such patients available for study. 
fore we compared the rate of C. trachomatis d 
the group with endometritis with rates in the Ove 
population, regardless of type of delivery. If cervic: 
trachomatis resulted in early postpartum endi I 
the rate in the patients with infections should be 1 
than the rate in the overall population. T ‘here | 
reason to believe that the route of delivery woulc 
the rate of Chlamydia isolation or that patients with 
trachomatis would be more hkely to have a cesarean: de 
livery. n 
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Prevalence and manifestations of endometritis among women 
with cervicitis 


“Jorma Paavonen, M.D., Nancy Kiviat, M.D., Robert C. Brunham, M.D., 
. Claire E. Stevens, M.A., P.A., Cho-Chou Kuo, M.D., Walter E. Stamm, M.D., 











and King K. Holmes, M.D., Ph.D. 
Seattle, Washington, and Tampere, Finland 





: Ari Miettinen, M.D., Michael Soules, M.D., David A. Eschenbach, M.D.. 


Thirty-five women referred from a clinic treating sexually transmitted diseases, because of suspected 
cervicitis, were studied for the presence of endometritis by transcervical endometrial biopsies and cervical 
and. endometrial cultures. Fourteen (40%) of the patients had histologic evidence of endometritis. Findings 
hat. significantly correlated with endometritis included a history of intermenstrual vaginal bleeding, the 
presence of Chlamydia trachomatis, Neisseria gonorrhoeae, or Streptococcus agalactiae in the cervix, 

-and the presence of serum antibodies to C. trachomatis or to Mycoplasma hominis. (AM J OBSTET 





GYNECOL 1985;152:280-6.) 


Key words: Endometritis, cervicitis, chlamydia, gonorrhea, plasma cell, salpingitis 


- It is commonly accepted that acute nontuberculous 
salpingitis develops when pathogenic microorganisms 
ascend along the endometrial mucosal surface from an 
infected cervix to the fallopian tubes.' Thus endome- 
J tritis may represent a state in the continuum between 
- cervicitis and salpingitis. Despite the possible impor- 
tance of endometritis as an intermediate stage of in- 
fection, the presence of endometritis has not been ex- 
tensively studied either among women with cervicitis 
! 3 or among women with salpingitis, and the microbio- 
<. logic features of endometritis remain undefined. In this 
study, we examined the prevalence, histopathologic 
characteristics, and microbiologic features of endo- 
-metritis associated with mucopurulent cervicitis. 


‘> Material and methods 

Study population. Consecutive women with sus- 
pected cervicitis who spontaneously attended a clinic 
treating sexually transmitted diseases were eligible for 
the study. These women were from a larger group of 
women with cervicitis who have been previously de- 
scribed.’ Clinicians were asked not to refer women who 
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were under 16 years of age, had taken antibiotics in 
the prior month, were wearing an intrauterine contra- 
ceptive device, were suspected on the initial examina- 
tion of having pelvic inflammatory disease apreecnice of 
moderate to severe adnexal tenderness or a tempera- 
ture of 238° C), Women with these findings were ex- 
cluded, Thirty-seven women who agreed to participate 
in the study gave written informed consent. Endome- 
trial tissue was obtained for histologic study in 35 
women who are included in this report. 

Patient evaluation. A standardized interview con- 
cerning the menstrual history, contraceptive method, 
sexual history, and a prior history of sexually trans- 
mitted diseases was obtained from all women. All 
women underwent a standard gynecologic examina- 
tion. The presence of mucopurulent endocervical dis- - 
charge was confirmed by visualization of yellow en- 
docervical mucopus on a white swab. The severity of 
inflammation of the endocervical epithelium was as- 
sessed by separately scoring the degree of induced mu- 
cosal bleeding as well as erythema and edema of the 
zone of ectopy as described.’ The presence of cervical 
motion or uterine or adnexal tenderness was deter- 
mined by a bimanual examination. An endometritis 
severity score was derived by adding one point for each 
of the following findings: intermenstrual bleeding, 
lower abdominal pain, cervical motion tenderness, 
uterine tenderness, and adnexal tenderness. Quanti- 
tation of leukocytes in endocervical secr etions was per- : 
formed as previously described in detail? 

Definition of mucopurulent cervicitis. As: pre eviously 
described,’ a diagnosis of mucopurulent cervicitis was. 
established on the basis of the: presence, of either a 
















_ yellow mucopurulent endocervical discharge or z10 
- polymorphonuclear leukocytes per 1000 x microscopic 
field in cervical mucus on a satisfactory smear. 

Laboratory methods and collection of specimens. 
An unlubricated speculum was inserted into the vagina 
and the cervix was exposed. Vaginal pH was measured 
directly from the posterior vaginal fornix with pH in- 
dicator paper. A sterile filter paper strip (5 by 20 mm) 
was inserted into the endocervical canal and allowed to 
become saturated with fluid from cervical mucus. This 
was done carefully to avoid bleeding from the endo- 
cervix during the procedure. The filter paper strip was 
placed in 0.2 ml of phosphate-buffered saline and as- 
sayed for antibody to Chlamydia trachomatis. A type II 
calcium alginate swab (Inolex Division, Glenwood, Il- 
linois) was used to obtain cervical material for the cul- 
ture of C. trachomatis by rotating the swab several umes 
in the endocervical canal. Subsequent successive en- 
docervical specimens were obtained with cotton-tipped 
swabs for the isolation of Neisseria gonorrhoeae, Myco- 
plasma hominis, Ureaplasma urealyticum, Gardnerella vag- 
inalis, Streptococcus agalactiae, herpes simplex virus, and 
cytomegalovirus. Three milliliters of sterile distilled wa- 
ter was then pipetted into the posterior vaginal fornix, 
and a cotton swab was used to mix the remaining vag- 
inal secretions into the water. The mixture was then 
x removed from the vagina with a pipette, and a portion 
was mixed. with saline solution and 10% potassium hy- 
cu roxide and microscopically examined to idenufy clue 
~ cells, Trichomonas vaginalis, fungal elements, and amine 
- order. The remainder was injected into a tube that was 
tightly capped and frozen at — 20° C until biochemical 
studies were performed. A clinical diagnosis of bacterial 
vaginosis was made on the basis of the presence of three 
of four of the following characteristics: a pH 74.7, 
abnormal homogeneous discharge adherent to the vag- 
inal walls, fishy odor when mixed with 10% potas- 
sium hydroxide, and clue cells when they represented 
220% of all vaginal epithelial cells on wet mount exam- 
ination. 

Specimens were obtained for culture from all women 
by transcervical endometrial aspiration. The cervix was 
first wiped carefully three times with povidone-iodine 
swabs. A fourth cotton-tipped swab soaked in alcohol- 
iodine was placed in the endocervical canal for 2 min- 
utes. A sterile disposable Pro-Ception fertility cannula 
(Milex Co., Chicago, Illinois) was inserted into the en- 
docervical canal through the internal os. When the 
catheter was properly placed, the stylet was removed, 
and a disposable cul-de-sac aspiration catheter (C. R. 
. Bard, Inc., N.].) was inserted through the cannula be- 
© yond the internal os until it was felt to touch the uterine 
fundus. A 5 ml syringe was affixed to the catheter and 
moderate suction was applied momentarily. After en- 
domietrial material was removed by suction, the cath- 



















































iie The aspirate in the catheter was chea innui. 
ately inoculated onto or into culture media for isola- 
tion of the following microorganisms: C. tracham 
N. gonorrhoeae, M. hominis, U. urealyticum, herpe 
plex virus, cytomegalovirus, and other facultative ü 
anaerobic bacteria. zu 

Endometrial biopsy and histopathologic stuc i 
After the endometrial culture aspiration was ^ 
formed, a single-strip endometrial biopsy specimen: was 
retrieved transcervically from 35 of 37 women witha.. 
sterile disposable endometrial suction curette (Tis- U-. 3 
Trap, Milex Co.) equipped with a metallic tip 3 mm in. 
diameter. No anesthesia was required for this proces 
dure. The biopsy specimens were fixed in formalin and 
stained with hematoxylin-eosin and with methy 
pyronine for the demonstration of plasma 
histopathologic examination of the biopsy : 
was performed by a pathologist (N. K.) in al 
ion as to the clinical and microbiologic findi gs 
number of plasma cells was quantitated in six P. ' 
prepared from progressively deeper levels throug : 
same tissue block. The d pen id endometritis 











specimen was considered Nin: Fot ae ‘a rison 
we studied the ident or aeons of a. cells 


the same period of time. These patients sca d in = 
from 25 to 39 (mean 32). 7 
Naso studies. The isolation of C. trachomatis, ~ 
N. gonorrhoeae, and herpes simplex virus was perfort med- 
as NM described.? Specimens were inoculated: on 2 
A7 agar plates! and into broth media for isolation of. 
M. hominis and U. urealyticum.* Broth showing evidence 7 
of growth was subcultured onto A7 agar medium for. 
confirmation. Colonies were identified by typical mor- z 
phologic features. Specimens were inoculated on: se- 
lective differential agar medium (HBT) for the isola- 
tion of G. vaginalis. Colonies showing B-hemolysis were - 
further identified as G. vaginalis as previously de- 
scribed. Specimens were inoculated into Todd-Hewitt: 2 
broth containing 5% sheep blood and 5 pg/ml genta- ; 
micin and 15 pg/ml nalidixic acid for the isolation of- 
S. agalactiae (group B Streptococcus). S. agalactiae was | 
identified on the basis of B-hemolytic reaction and — 
CAMP reaction on sheep blood agar. Endometrial spec- 
imens were inoculated into Port-A-Cul transport tubes 
(BBL, Cockevsville, Maryland) and were routinely. il- 
tured in anaerobic chambers for isolation of other fz 
ultative and anaerobic bacteria, which were ide ifi 
as previously described 5 Cervicovaginal specimens. 
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Fig. 1. Biopsy specimens from normal endometrium (A) and plasma cell endometritis (B). (Methyl 
green—pyronine stain; X 1000.) 


were inoculated into Diamond's medium for isolation Biochemical studies. Vaginal wash samples were an- 
of motile trichomonads and onto Sabouraud's agar alyzed for organic acids by gas-liquid chromatography 
plates for the isolation of Candida albicans or other as described by Spiegel et al* and for abnormal di- 


yeasts, which were identified by standard method. amines (putrescine and cadaverine) by a thin-layer 












Endometritis present 


Endometritis not pr sterii e 
(n = 14) | 


(n = 2I) 

























Birth control method 








Oral contraceptives 10 71 14 
Barrier method 0 — 3 
Other methods 2 14 l 
None | ] 7 2 
Symptoms 
Intermenstrual bleeding 9 64* 5 
Postcoital bleeding 6 43 4 
. Low abdominal pain 9 64 15 
Physical findings 
Cervical motion tenderness 8 57 8 
Uterine tenderness 8 57+ 7 
Adnexal tenderness 2 14 3 n 
Mean cervicitis severity score 60+ 2.1 444.4% 
Mean area of cervical ectopy (96) 38.5 + 29.5 31.8 + 2! 
Mean. number of PMNs on 998 + 158 347 + 
cervical Gram stain | - 
Findings of bacterial vaginosis | | dé. 
Clinical bacterial vaginosis 4/12 33 5/20 
Presence of abnormal S/L ratio in 4/12 33 4/16 
vaginal washing 
Presence of abnormal amines$ in 5/12 42 9/15 
vaginal fluid | 
Hematologic findings 
Elevated ESR] and/or peripheral 5 367 2 


land count. 









EG Succinate/lactate ratio measured by gas-liquid chromatography. 
—.. 8Putrescine or cadaverine measured by thin-layer chromatography. 
Erythrocyte sedimentation rate 220 mm/hour. 
- White blood cell count z10,000/mm*. 





NE. chromatography method described by Chen et al.’ Re- 
`: sults of gas-liquid chromatographic analysis were de- 
. fined as abnormal when the succinate/lactate peak ratio 

















for statistical panon. 








was 20.4. Results 
: Hematologic studies. Ten milliliters of blood was | 
collected at the initial visit for determination of the had gross mucopurulent endocervical d is € 
P — white blood cell count and the erythrocyte sedimen- four of the remaining five had >10 polymorp ont 
Va tation rate. | leukocytes per 1000 x microscopic field in the 
_ Serum and secretion antibody determination. Se- mucus. Histopathologic evidence of plasma cel 
< rüm samples were tested by the microimmunofluores- metritis as presented in Fig. 1 was found in 14 (40%). 
cence technique for IgG and IgM antibodies to all C. of the 35 women, including 14 (4796) of 30 0 women s th. 
trachomatis elementary body serovars.* Cervical secre- gross endocervical mucopus and none: -of five women. 
` -tions were similarly tested for secretory IgA antibodies without endocervical mucopus (p = 0.06). There. was " 
~~ to C. trachomatis. no correlation between the presence of plasma cellen- - 
Serum IgG antibodies to M. hominis were determined dometritis and the day of the menstrual cycle when the — 
with a four-layer modification of enzyme immunoassay endometrial biopsy specimen was ‘obtained. or with the 








ith M. hominis type strain H-34 (ATCC-15056) used method of contraception. practiced. 2 
as antigen, as described.’ Levels of antibody activity Plasma cells were seen. in only one (8%) of the en- 
ere. porum: in arbitrary enzyme immunoassay dometrial biopsy specimens obtained from the 95 
pu e ue women who underwent evaluation for infertility. E 
al. methods. We used the x’ test, Mantel- Correlation. of clinical and laboratory. findings: 











— Table II. Correlation of the clinical 
endometritis score with the number of plasma 
cells present on endometrial biopsy 







Clinical 
endometritis score* 








No. of 
plasma cells* 































x25 5 19 4 
26-49 0 l 0 
250 0 2 





X = 812; p « 0.02. 
z ! *See material and methods. 


with the presence of endometritis. As shown in 
"Table I, abnormal intermenstrual bleeding had oc- 
^ curred among nine (64%) of 14 women with plasma 
. cell endometritis and five (24%) of 21 women without 
"dt (p = 0.02). Symptoms of low abdominal pain were 
. common in both groups. However, uterine tenderness 
. was found in eight (57%) of 14 patients with endo- 
. metritis and seven (33%) of 21 patients without it 
- (p = 0.06). Cervical motion tenderness was also slightly 
. more common in patients with histopathologic evidence 
- of endometritis (57%) than among those without his- 
 topathologic endometritis (35%) (NS). 
— The presence of bacterial vaginosis (nonspecific vag- 
- initis) as defined by clinical criteria or by biochemical 
- criteria (a succinate/lactate ratio of 20.4 or an abnormal 
. concentration of putrescine or cadaverine in the vaginal 
fluid) did not correlate with the presence of endome- 
tritis (Table I). 
S There was a significant correlation of the clinical en- 
dometritis score with the number of plasma cells seen 
on endometrial biopsy. A total score 23 was present 
among five (18%) of 28 women who had «25 plasma 
cells and among four (57%) of seven women who had 
226 plasma cells (p « 0.02, Table II). An increased 
. erythrocyte sedimentation rate or white blood cell 
count was present in five (36%) women with endome- 
| tritis and in two (1096) women without it (p — 0.06). 
.. Correlation of endometritis with the isolation of mi- 
crobial agents from the cervix. M icroorganisms that 
. were significantly more often isolated from the cervix 
^in women who had plasma cell endometritis than from 
the cervix in those women who did not have it (Table 
IiD included C. trachomatis (86% versus 48%, p = 0.03), 
N. gonorrhoeae (2196 versus 096, p — 0.03), and S. aga- 
. lactiae (23% versus 0%, p = 0.04). However, the three 
= women from whom S. agalactiae was isolated also had 
^. C. trachomatis infection. 
- .. Correlation of endometritis with the microbial 
. Agents isolated from the endometrium. None of the 
ut microorganisms isolated from the transcervical aspirate 
of the endometrium was significantly associated with 
the presence of plasma cell endometritis (Table IV). 





Correlation of endometritis with the serum and cer- 
vical secretion antibodies to C. trachomatis and serum 
antibodies to M. hominis. Microimmunofluorescence 
antibodies to C. trachomatis were detected among all 13 
women with endometritis and 14 (74%) of 19 women 
without it (p = 0.04, Table III). High titers (71:128) 
occurred in five (38%) of 13 cases with endometritis 
and in four (2596) of 16 cases without it (NS). The 
prevalence of secretory IgA antibodies in cervical se- 
cretions did not differ between the two groups. 

There was a striking correlation between endome- 
tritis and the prevalence (p « 0.05) and level (p « 0.01) 
of serum antibody to M. hominis. There was no cor- 
relation between the presence of serum microimmu- 
nofluorescence antibodies to C. trachomatis and the 
presence of serum enzyme immunoassay antibodies to 
M. hommis. 


Comment 


In retrospective studies of women undergoing en- 
dometrial biopsy for irregular vaginal bleeding or other 
reasons, plasma cell endometritis has been observed in 
3% to 10% of cases.'^ " However, little is known of the 
etiology of such cases of nontuberculosis endometritis; 
cytomegalovirus, herpes simplex virus, and C. tracho- 
matis have been implicated in previously studied pa- 
tients, ^ 

In this study, histopathologic evidence of plasma cell 
endometritis, as we defined it, was found in 14 (40%) 
of 35 consecutively studied female patients from a clinic 
treating sexually transmitted diseases, referred for mu- 
copurulent cervicitis, including 14 (5896) of 24 with 
chlamydial and/or gonococcal infection. Plasma cell en- 
dometritis was significantly correlated with isolation of 
C. trachomatis, N. gonorrhoeae, and S. agalactiae from the 
cervix, with the presence of serum antibody to C. tra- 
chomatis, and with the presence and level of serum an- 
tibedy to M. hominis. Serum antibodies to C. trachomatis 
and M. hominis have also previously been correlated 
with salpingitis.” Studies of larger numbers of patients 
would be useful to permit a multivariate analysis of the 
relationship of plasma cell endometritis to each of these. 
organisms individually, since co-infections were com- 
mon in this study. 

Plasma cell endometritis was not correlated with iso- - 
lation of microorganisms from the endometrium itself. 
There are several possible explanations. Endometritis | 
may be a patchy lesion, and single-strip biopsy may not 
always sample inflamed tissue. The iodine preparation 
of the cervix may not have prevented the introduction - 
of cervical organisms into the endometrial aspirated 
specimens. Alternatively, iodine preparation of the cer- 
vix may have led to introduction of iodine into the 
cervix during aspiration, interfering with recovery of 
organisms from the aspirates. Blood in the aspirates 





















Isolated organism 
C. trachomatis 
N. gonorrhoeae 
M. hominis - 
U. urealyticum 
G. vaginalis 
S. agalactiae 
HSV 
CMV 
Micro-IF antibodies to C. trachomatis 
Serum antibody 21:8 
Serum IgA antibody in cervical 
secretions 
EIA antibodies to M. hominis 
. Serum IgG antibody level 250 EIU 
Mean IgG antibody level + SD 


HSV = - Herpes simplex virus; CMV = 
EIU = enzyme immunoassay units. 


*p < 0.05. 
tp « 0.01. 


.. may also have had microbicidal activity. The number 
- of viable organisms present in the endometrium may 
e lowe ende number present in the cervix or va- 
below the threshold of detection in some 














. The n e criteria we used for definition 
~ of plasma cell endometritis were similar to previously 
described pathologic definitions of endometritis.'^ " 
The validity of our criteria was supported by the cor- 
relation of plasma cell endometritis with characteristic 
clinical manifestations of endometritis, such as inter- 
menstrual bleeding, uterine tenderness, and elevated 
erythrocyte sedimentation rate and/or peripheral white 
. ... blood cell count, as well as with the isolation of patho- 
D gens from the cervix or vagina and with serologic ev- 
idence of infection. Furthermore, the severity of en- 
| dometritis by histologic criteria was correlated with the 
'.. clinical severity score. Although we did not obtain en- 
ometrial biopsy specimens from a matched control 
t of patients without cervicitis attending the same 
: clinic, i it was of importance that plasma cells were seen 
| dn only one of the endometrial biopsy specimens re- 
" trieved from 35 patients undergoing infertility evalu- 
ation, suggesting that plasma cells are not normally 
found in the endometrium by the methods we used in 
this study. 
© C. trachomatis and N. gonorrhoeae are the principal 
causes of acute salpingitis, while M. hominis and S. aga- 
-lactiae have also been implicated. The spread of N. gon- 
rhoeae and C. trachomatis to the fallopian tubes is 
hought to occur by intraluminal spread via the en- 






















d No. total — 

12 86+ 10 

3 91* 0/19 

7 50 7 

19 86 17 

14 100 18/90 
3/13 93% 0/19 
1/13 8 1 

3/13 23 
13/13 100* 14/19 
6/13 46 7/19 
7/12 58* 9/14 

45.1 + 33.71 m. 2. 


cytomegalovirus; micro-IF — 


Endometritis present 





Endometritis not present 
(n 21) 





(n — I4) 





174 + 
































microimmunofluorescence; EIA — enzyme immi 


Table IV. C orrelation of endometritis with. the 
isolation of microorganisms from the | a 
endometrium 

E ndometritis i |: IRE. 


pre esent 
e = Hn) 


C. trachomatis* 2 


N. gonorrhoeae l 7 
M. hominis 3/13 23 
U. urealyticum 813 23. 
Herpes simplex virust 2 I4: 
Cytomegalovirust 2 d4 
S. agalactiae§ 1/8 13 
Other facultative bacterial 2/ 8 


Anaerobic bacteria! 


*Isolated from the cervix in all women with P 
dometrial cultures. : 


tAlso isolated from the cervix in one of two wi H" 
had positive endometrial cultures. | 


+Also isolated from the cervix in one of two women: w 
had positive endometrial cultures. 


$ Not isolated from the cervix in the woman: who h 
positive endometrial culture. | = 


|Port-A-Cul culture yielded growth of one or more o o 3 
following bacteria: Staphylococcus epidermidis, nonhemoly 
Streptococcus, a-hemolytic Streptococcus, Peptococcus asaccha | 
ticus, Escherichia coli. A 


dometrium. The prevalence of salpingitis : am. 
with endometritis was not defined in the p. 
Does gonococcal or chlamydial | endomet 
discrete stage preceding development. of: sa 










do endometritis and salpingitis tend to evolve simul- 
 taneously? Since endometritis was present in the ma- 
jority (58%) of women with chlamydial or gono- 
-coccal endocervicitis, might it also be true that endo- 
“salpingitis was present in more women with chlamydial 
- or gonococcal endometritis? Further studies are needed 
“to assess the prevalence of salpingitis among women 
-presenting with cervicitis and endometritis as in the 
present study, as well as the endometrial pathologic 
conditions among patients presenting with acute sal- 
pingitis. - 
In their classical study, Jacobson and Westróm'* 
ound laparoscopic evidence of salpingitis among 65% 
of 814 women with a clinical diagnosis of salpingitis. 
Twenty-three percent of the women undergoing lap- 
aroscopy had normal-appearing fallopian tubes, al- 
. though the prevalence of lower genital tract inflam- 
a mation, gonococcal infection of the cervix, fever, 
< áncreased white blood cell count, and increased sedi- 
mentation rates was similar to that of women with la- 
, paroscopically visualized salpingitis. It is possible that 
some of the women with normal-appearing fallopian 
ubes had endometritis and mild endosalpingitis that 
-could not be readily recognized through the laparo- 
| scope. 
|. The frequency of infertility following endometritis 
. is unknown. Women in the study of Jacobson and Wes- 
. tróm whose fallopian tubes appeared normal at lapa- 
. roscopy subsequently had normal fertility. On the other 
© hand, only about half of women with infertility due to 
~ tubal occlusion previously had a recognized episode of 
© salpingitis. It is possible that mucopurulent cervicitis 
and endometritis may be the only signs of pelvic in- 
flammatory disease in a large proportion of women 
with chlamydial or gonococcal infection who will de- 
velop tubal scarring. In fact, these may be the most 








. . reversible manifestations of pelvic inflammatory dis- 
-— . ease and therefore the most important to recognize and 


treat before irreversible tubal occlusion has developed. 
. . In conclusion, endometrial biopsy is a useful tech- 
- nique for establishing the presence or absence of en- 
© dometritis, and it deserves further evaluation in con- 
junction with laparoscopy in future studies of the 
: diagnosis and pathogenesis of pelvic inflammatory dis- 
- ease. It appears particularly useful for confirming the 
diagnosis of endometritis among women with muco- 
‘purulent cervicitis who have additional symptoms, 








signs, or laboratory findings suggestive of endometritis. 
Prompt antimicrobial therapy administered to such 
women with mucopurulent cervicitis and/or endome- 
tritis may prevent subsequent or simultaneous salpin- 
gitis and subsequent infertility. | 
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"Never" | Occasionally" | Often" 


(8/ 70) 


Pretreatment 


1 Posttreatment (3 mo) (N=70) 





OGEN.625 


(estropipate 0.75 mg, calculated as 
sodium estrone sulfate 0.625 mg) 


OGEN 1.25 


(estropipate 1.5 mg, calculated as 
sodium estrone sulfate 1.25 mg) 


OGEN 2.5 


(estropipate 3 mg, calculated as 
sodium estrone sulfate 2.5 mg) 


OGEN 5 


(estropipate 6 mg, calculated as 
sodium estrone sulfate 5 mg) 








ESTROPIPATE TABLETS, USP 
Tablets 


` $. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 
Three independent case control studies have shown an increased 
risk of endometrial cancer in postmenopausal women exposed to ex- 
enous estrogens for prolonged periods. * * This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
' studies are further supported by the finding that incidence rates of 
. endometrial cancer have increased sharply since 1969 in eight dif- 
| ferent areas of the United States with papulation-based cancer 
reporting systems, an increase which may be related to the rapidly 
. expanding use of estrogens during the last decade * 
The three case control studies reported that the risk of endometri- 
- al cancer in estrogen users was about 4.5 to 13.9 times greater than 
| jn nonusers. The risk appears to depend on both duration of treat- 
ment! and on estrogen dose.? In view of these findings, when estro- 
$ gens are used for the treatment of menopausal symptoms, the lowest 
- dose that will control symptoms should be utilized and medication 
| should be discontinued as soon as possible, When prolonged treat- 
| mentis medically indicated, the patient should be reassessed on at 


1 feast a semiannual basis to determine the need for continued therapy. 


| Although the evidence must be considered preliminary, one study 

suggests that cyclic administration of low doses of estrogen may 
- garry less risk than continuous administration ;* it therefore appears 
- prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is mpar- 
tant. in. ail cases of undiagnosed persistent or recurring abnormal 
vaginal bieeding, adequate diagnostic measures should be underta- 
ken to rule out malignancy. 

Thare is no evidence at present that "natural" estrogens are more 

| OF 2 hazardous than "synthetic" estrogens af equiestrogenic doses. 


OGEN SHOULD NOT BE USED DURING PREGNANCY. 
rera to some investigators, the use of female sex hormones, 
: both estrogens and progsstogens, during early pregnancy may se- 
tiously damage the offspring, Studies have reported that females ex- 
posed in utero to diethylstilestrol, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare. 55 in one of these studies. 
this risk was estimated as not greater than 4 per 1000 exposures." 
Furthermore, there are reports that a high percentege of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi- 
nal adenosis 5-17? epithelial changes of the vagina and cervix. Àl- 
though these repórted changes are histologically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
. carcinoma. 
l Several reports suggest an association between intrauterine expo- 
| sure to female sex hormones and congenital anomalies in the offspr- 
"ling, including heart defects and Jimb reduction defects. '* 75 One 
| ease control study!5 estimated a 4.7 fold increased risk of limb re- 
duction defects in. infants exposed in utero to sex hormones (oral 
contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
ed treatment for threatened abortion), Some of these exposures 
were ty short and invoived only a few days of treatment. The data 
2 -that the. risk of limb reduction defects in exposed fetuses is 
] somewhat less than 1 per 1000. 
in the past, female sex hormones have been used during pregnan- 
cy in an attempt to treat threatened or habitual abortion. UGEN has 
not been studied for these uses, and therefore should not be used 
during pregnancy. There is no evidence from well controlled studies 
that progestogens are effective for these uses. 

M OGEN (estropipate tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should be ap- 
prised of the potential risks to the fetus, and the question of continu- 
ation of the pregnancy should he addressed. 








INDICATIONS 
ÜGEN (estropipate tablets) is indicated for the treatment of estrogen defi- 
ciency associated with: 

t. Moderate to severe vasomotor symptoms of menopause. (There is 
no evidence that estrogens are effective for nervous symptoms or depres- 
sion which might occur during menopause, and they should not be used to 
treat these conditions.) 

2, Atrophic vaginitis. 

| 3. Kraurosis vulvae. 

4. Female hypogonadism. 

i Female castration. 

8. Primary ovarian failure. 
ÜGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR 
EFFICACY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS 
EFFECT UPON THE FETUS IS UNKNOWN, IT CANNOT BE 
RECOMMENDED FOR ANY CONDITION DURING PREGNANCY (SEE 
BOXED WARNING 


+ 


CONTRAINDICATIONS 
OGEN should not be used in women with any of the following conditions: 

1. Known ar suspected cancer of the breast. - 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning). 

4, Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembelic disorders. 

&. A past history of. thrombophlebitis, thrombosis, or thromboembolic 
disorders associated with previous estrogen use. 


WARNINGS 
1. fnductíon of malignant neoplasms. Long-term continuous administra- 
tion af natural and synthetic estrogens in certain animal species has been 
reported by some investigators te increase the frequency of carcinomas af 
the breast, cervix, vagina, and liver, There is now evidence that estrogens 
Praha the risk of carcinoma of the endametrium in humans. (See Boxed 

am 

At the present time there is no satisfactory evidence that estrogens 
given to postmenopausal women increase the risk of cancer of the 
breast!" although a recent long-term followup of a single physician s prac- 
tice has raised this possibility! Therefore, caution should be exercised 
when administering estrogens to women with a strong family history of 
hreast cancer or who have breast nodules, fibrocystic disease, or abnormal 
mammograms. Careful breast examinations should be performed periodical- 


ly. 





2. Gall bladder disease. A recem study has reported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women re- 
ceiving postmenopausal estrogens,'? similar to the 2-fold increase pre- 
viously noted in users of oral contraceptives. 1*?? In the case of oral con- 
traceptives, the increased risk appeared after two years of use.?* 


3. Effects similar to those caused by estrogen-progestogen oral con- 


traceptives. There are several serious adverse effects of oral contracep- 
tives, most of which have not, up to now, been documented as conse- 
quences of postmenopausal estragen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women. R would 
be expected that the larger doses of estrogen used to treat postpartum 
breast engorgement would be more likely to result in these adverse ef- 
fects, and, in fact, it has been shown that there is an increased risk of 
thrombosis in women receiving estrogens for postpartum breast engorge- 
mant 25.31 

a. Thromboembalic disease. is now weil established that users of 
oraj contraceptives have an increased risk of various thromboembolic and 
thrombotic vascular diseases, such as thrombophiebitis, pulmonary embo- 
lism, stroke, and myocardial infarction.2* 2° Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neuritis have been reported in oral con- 
traceptive users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug.?9-** An increased risk of 
post-surgery thromboembolic complications has also been reported in 
users of oral contraceptives. ??:3* H feasible, estrogen should be disconti- 
nued at least 4 weeks before surgery of the type associated with an in- 
creased risk of thromboembolism: it should aiso be discontinued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not been found! *:?* this does not 
rule out the possibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively large doses of estrogens may have increased risk. Therefore 
estrogens should not be used in persons with active thrombophlebitis or 
thromboembolic disorders, and they should not be used in persons with a 
history of such disorders in association with estrogen use. They should be 
used with caution in patients with cerebral vascular or coronary artery dis- 
ease and only for those in whom estrogens are clearly needed, 

Large doses of estrogen (5 mg conjugated estrogens per day), compara- 
bfe to those used to treat cancer of the prostate and breast, have been 
shown in a large prospective clinical trial in men?* to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophiebitis. 
When estrogen doses of this size are used, any of the thrombosmbolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered a ciear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be associat- 
ed with the use of oral contraceptivas.?*-** Although benign, and rare, 
these may rupluse and cause death through intraabdominal hemorrhage. 
Such tesions have not yet been reported in association with other estrogen 
or progestogen preparations but should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolemic 
shock. Hepatoceflular carcinoma has also been reported in women taking 
estrogen-containing oral contraceptives." The relationship of this 
malignancy to these drugs is not known at this time. 

€. Elevated blood pressure. increased blood pressure is not uncommon 
in women using oral contraceptives. There is now a report that this may 
occur with use of estrogens in the menopause?? and blood pressure should 
be monitored with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives, For this reason, diabetic patients should be carefully ob- 
served while receiving estrogen. 

4. Hypercatcemia. Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and bone metastases. 


PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family histery should be taken prior to the 
initiation of any estrogen therapy. The pretreatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed for longer than one year 
without another physical examination being performed. 

2. Fluid retention — Estrogens may cause some degree of fluid reten- 
tion. Therefore, patients with conditions such as epilepsy, migraine, and 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation. 

3. Certain patients may develop undesirable manifestations af exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. 

4. Oral contraceptives appear to be associated with an increased inci- 
dence of mental depression.?? Although it is not clear whether this is due 
to the estrogenic or progestogenic component of the contraceptive, pa- 
tients with a history of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estro- 
gen use. 

8. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted. 

7. Patients with 2 past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estragen-containing 
oral contraceptive therapy. if jaundice develops in any patient receiving 
estrogen, the medication should be discontinued while the cause is inves- 
tigated. 

8. Estrogens may be poorly metabolized in patients with impaired fiver 
function and they should be administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium and phos- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because of the effects of estrogens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11. Certain endocrine and fiver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes 
may be expected with larger doses of estrogen. 

a. Increased sulfobromophthalein retention. 

b. increased prothrombin and factors Vii, Vill, IX, and X; decreased afn- 
tithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. increased thyroid binding globulin (TBG) leading to increased cir- 
culating total thyroid hormone, as measured by PBI, T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. impaired glucose tolerance. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. increased serum trighyceride and phospholipid concentration. 

B. information for the Patient. See text of Patient Package Insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN (estropipate tablets) cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 




























D. Nursing Mothers. Estrogens have been id te be. exe 
human breast milk. 


ADVERSE REACTIONS E 
(See Warnings regarding reports of possible induction of m i 
known effects upon the fetus, increased incidence hiad 
and adverse effects similar to those ef oral 
thromboembolism.) The following additional adv 
reported with estrogenic therapy, including orat conteacept 
1. Genitourinary system. l 
Breakthrough bleeding, spotting, change in menstrual fitw. 
Dysmenorrhes. 
Premenstruai-like syndrome. 
Amenorthea during and after treatment, 
increase in size af uterine fibromyomata. 
Vaginal candidiasis. 
Change in cervical eversion and in degree of cervical sec 
Cystitis-like syndrome. es 
2. Breast. 


Tenderness, enlargement, secretion. 
3. Gastrointestinal. 

Nausea, vomiting. 

Abdominal cramps, bleating. 
Cholestatic jaundice. 

4. Skin. 5 
Chioasma or melasma which may persist when drug is discon 
Erythema multiforme. 

Erythema nodosum. 

Hemorrhagic eruption, 

Loss of scaip hair. 

Hirsutism. 

5. Eyes. 

Steepening of comeal curvature. 
intolerance to contact Jenses. 

B. CNS. 

Headache, migraine, dizziness. 
Mental depression. 

Chorea. 

7. Miscellaneous. 

Increase or decrease in weight. 
Reduced carbohydrate tolerance. 
Aggravation of porphyria, 
Edema. 

Changes in libido. 


ACUTE OVERDOSAGE Ei 
Numerous reports of ingestion of large: dni 

contraceptives by young children i 
occur. Overdosage of estrogen may cause prie 
may occur in females. 


DOSAGE AND ADMINISTRATION 
1. Given cyclically for short-term use: 
For treatment of moderate to severe vasometor symtoms, 
vaginitis, or kraurosis vulvae associated with the maap : 
The lowest dose that will contro! symptoms should iod f 
cation should be discontinued as promptly as possible. 
Administration should be cyclic (e.g, 3 weeks an: 
Attempts to discontinue or taper medication sheoid bes 
month intervals. = 
The usual dosage range is one OGEN .625 lestropipatel Tibi 
OGEN 5 Tablet per day. , 
2. Given cyclically: Em 
Female hypogonadism, Female castration. Primary ov dein fai 
lowest dase that wili contra! oms should AOS 
one OGEN 1.25 Tablet to three 25" 
first three weeks af a theoretical cycle, tollo 
to ten days. The same schedule is repeated if bh 
the end of the rest period, The duration of sygt 
sary to produce withdrawal bleeding will waty à 
ness nf the endometrium. if satisfactory vith 
occur, an oral progestogen may be given in addition tet es a5 
third week of the cycle. : 
Treated. patients. with an intact uterus should he moniti h 
signs of endometrial cancer and appropriate ‘diagnostic: east 
be taken to rule out malignancy in the event of persistent oF te urn 
normal vaginal bleeding. 2 


HOW SUPPLIED 
OGEN (estropipate tablets, USP) is supplied as. DEN: 8251 
pipate), yellow tablets, NDC 0074- 3943- 43 Os, ee OGEN 


pipate), blue tablets, NOL. 014 3081 M 
pate), light green tablets, NOC 0074-3958-13. Tablet 
levels are standardized to provide amilo fae 8 

coved (Divide-Tab*] to provide dosage flexibility. Al pues! 
Boen are available in bottles of 100. k 
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f Y , ctinomyces and the intrauterine contraceptive device: 
(o of the fluorescent antibody stain 


Leo Pine, Ph.D., Ernest M. Curtis, M.D., and June M. Brown, B.S. 


Atlanta, Georgia 


T fluorescein-conjugated globulins specific for Actinomyces israelii and Arachnia propionica, we 

_ observed large dispersed actinomycete populations in vaginal smears of several asymptomatic women. 
Mycelial granules, commonly revealed by the Papanicolaou stain, were not seen. These observations are 
discussed in regard to the threat of infection and sensitivity of the fluorescent stain. (AM J OssrET GYNECOL 


1985;152:287-90.) 


Key words: Actinomyces israelu, Arachnia propionica, intrauterine contraceptive device, 


fluorescent antibody stain, genital actinomycetes 


Using the fluorescent antibody stain, we described 


^ _ the presence of Actinomyces israelti, Actinomyces naeslundii, 


and Arachnia propionica in the cervicovaginal smears of 
asymptomatic women who had or had not used an in- 
trauterine contraceptive device." Subsequently, we 
have observed large disseminated populations of acti- 
nomycetes in the vaginal smears of several asymptom- 
atic women. We address ourselves here to these obser- 


be  vations and to several recent publications which have 


relevant. points of interest. 


E aterial and j methods 


- Slides were prepared from 11 asymptomatic women 
Who wore an intrauterine contraceptive device, and 
who had no evidence of pelvic inflammatory disease.’ 
They were examined for the presence of A. israeli and 
A. propionica, only. The slides were heat-fixed, digested 
with pepsin, and stained with the specific fluorescein- 
conjugated globulins as described previously,’ but the 
rhodamine counterstain was not used. The reagents 
were obtained from the Biological Products Program, 


EU EM for Infectious Diseases, Atlanta, Georgia. 


` Results and comment 


Recently, in his reply to Bhardwaj, Sweet" stated that, 
_ “Controversy exists relative to management of asymp- 
tomatic women with an intrauterine contraceptive de- 
vice in place and Actinomyces noted on Papanicolaou 
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smear. Presently, we remove the intraute in 
ceptive device from such women without nt 
erage and reinsert an intrauterine contracep : 
when the Papanicolaou smear is negative for . 
myces.” In Fig. 1, A, we show a typical mycelial 
Papanicolaou stained as originally describec by 
et al. whereas in Fig. 1, B, we show a secon | 
stained with the specific fluorescent antib od 
gate for A. israeli; both. slides were prepa 
asymptomatic patients who wore an intrat te 
traceptive device. In Fig. 2, we. present se 
from slides stained with fluorescent antibody 
gates taken from cervicovaginal smears: of a E 
tomatic patient who was using an intrauterin 1 
ceptive device; these show the presence of free; 
associated elements of A. israelii microcolonies ai 
cells and various filamentous forms of A. pro 
Large mycelial granules such as those of Fig. 1, 
not seen. It is obvious that, although the Papanico 
stain can be used with relative high efficiency fo th 
identification of actinomycetic granules,’ it does n 
veal small groups or individual bacterial cells which 
contrast, are readily seen with the fluorescent an tibi 
stain (Fig. 1, B). In some instances, the so-call led 
nomycetic filaments stained by the Papanicola ü 
cedure are actually nonactinomycetic bacterial chains. 
These would not be stained by the specific fluorescent 
antibod y—conjugates.’ '? When the mycelial granules of 
Fig. 1 are compared to the cervicovaginal smears de- 
picted in Fig. 2, in which there were no granules but. 
numerous microcolonies or clusters of a few cells dis- 
persed throughout all the slides, we see that two. quite 
different kinds of actinomycete populations are pi 
ent. The large actinomycete masses shown by 
panicolaou stain differ little from similar r 
ules described below, which colonize ton 
the lacrimal canal. On the other hand, the 1 
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Fig. 1. Actinomyces granules resulting from surface colonization in women with an intrauterine 
contraceptive device. A, Granule stained by the Papanicolaou stain. (x 400.) B, Granule stained by 
fluorescein-conjugated antibody specific for A. israelii, serotypes 1 and 2. (x 400.) 





Fig. 2. Fluorescent antibody stains of cervicovaginal smears from an asymptomatic woman with 
an intrauterine contraceptive device. A and B, A. propionica; C, D, and E, A. israelii. (X 400; en- 
larged x3.) 








Number. 


 . Spiderlike microcolonies and filaments observed in Fig. 
P 2 are similar if not identical to the actinomycetic ele- 
ments seen in the pus of chronic invasive actinomycosis. 
Two points are to be made. First, although the Papani- 
colaou stain may delineate actinomycotic granules, it 
will not differentiate between actinomycetes and bac- 
terial masses, and it will fail to reveal numerous micro- 
colonies or single cells, such as those seen in Fig. 2. 
Second, in our opinion, based on the mycelial form and 
distribution of the actinomycetic elements, the dissem- 
inated populations of A. israelii and A. propionica seen 
in Fig. 2 define a patient who has a much greater risk 
of infection and subsequent invasive disease than one 
with the mycelial granule seen in Fig. 1. 

On the colonized but noninvaded surface mem- 
branes of the host, the actinomycetes develop long, 
branched, interwoven filaments to form a dense my- 
celial structure commonly observed in tonsillar crypts; 
these are not unlike the mycelial masses depicted in 
Fig. 1. In the lacrimal canal, these mycelial masses may 
become sufficiently large to erode the surface mem- 
brane, but invasive disease has never been reported in 
such cases of surface colonization.*" This mycelial mass 
is quite different from the true hard actinomycotic sul- 
fur granule which has radiating clubs surrounding a 
very dense mycelial center, and which most probably 
results from an immunologic reaction.’ We strongly 
uU subscribe to the statement of Chandler et al.” that, “Ac- 


dU tinomycosis should be suspected whenever a compact 


-granule within an abscess contains gram-positive, non— 
acid-fast branched filaments and is surrounded by eo- 
sinophilic clubs.” Thus, staining and subsequent obser- 
vation of granules must clearly distinguish between the 
actinomycetic granule shown in Fig. 1, the true sulfur 
granule as found by Valicenti et al.’ in two patients 
who were using an intrauterine contraceptive device, 
and the more recently described pseudosulfur granules 
associated with intrauterine contraceptive devices as de- 
scribed by O'Brien et al." 

Recently, Persson et al." detected A. israelit in 4% of 
the smears from 68 women who used an intrauterine 
contraceptive device and in 3% of the cervical smears 
from 68 women who did not use an intrauterine con- 
traceptive device, whereas Jones et al." found no Ac- 
tinomyces in 100 women, 94 of whom did not use an 
intrauterine contraceptive device. In both studies, a di- 
rect fluorescent antibody stain was used. Our findings 
and those of Persson et al.? support the conclusion that 
A. israelii is a commensal of the female genital tract, 
whereas the findings of Jones et al.? do not. In our 
development of the procedure for fluorescent staining 
in which we digested the tissue with pepsin and coun- 
- terstained with rhodamine, we initially dealt with tissue 
which gave a positive culture of A. israelii and a positive 
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contraceptive des 


methenamine-silver stain for actinomycetes.^ Ho 
ever, we were unable to demonstrate the ramii ng 

tinomycotic filaments by simple direct fluorescent a an- 

tibody staining because of the nonspecific staining of - 
tissue membranes; but we obtained an excel 
onstration of this mycelium after pepsin — 
When we attempted to stain cervicovaginal smears, 
were again confronted with the same difficulty | 
we used the direct fluorescent stain for those sr 
which had significant amounts of pus cells, debris, 
protein material. Indeed, as we reported,’ we found no 
Actinomyces in our first 25 patients. In our second series 
in which the slides were treated with pepsin, the num 
bers of positive observations were limited to a few ce 
or cell clusters among 50 women who had used or h: 
not used an intrauterine contraceptive device. 

ever, in the examination of the third group o 
several cervicovaginal smears of asymptom: 
had high populations of A. israelii and A. 
These populations of one patient are shown ii 
In our minds, pue observation of — : 














tissue cells, and our attention was nally diréci Tto. 
such slides. Jones et al.? pointed out that they did | no | 
use o with pr Or pats beca 1 


those stained with Quoreecéin- labeled ied e 
disclose the presence of significant amounts | I 
white cells or debris and red blood cells. We ful ully agree : 
that, in such slides, Actinomyces may not have been pres- 
ent, and also agree that they may have been so few in 
number as to go unobserved. , 

Although the specific fluorescent antibody stain for 
cervicovaginal actinomycetes is a much more sens 
stain than the Papanicolaou stain, application of 
fluorescent stain remains greatly limited by the abse 
of commercially available reagents. Hopefully, such re 
agents will become available in the near future. H ow 
ever, without the fluorescent antibody stain, there is a 
much greater chance to completely miss Actinomyces- 
positive populations of the type demonstrated in 
Fig. 2. 














We are indebted to Linda Dix-Zuckerman, Depart- . 
ment of Cytology, Biomedical Reference Laboratories, 
Inc., Burlington, NC, for the photographs in Fig. 1. 
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Renal vein thrombosis following puerperal ovarian 


-Robert R. Bahnson, M.D., Earl F. Wendel, M.D., and Robert L. Vogelzang, M.D. 


: . A case of renal vein thrombosis following puerperal ovarian vein thrombophlebitis is reported. We review 
| _ the syndrome of puerperal ovarian vein thrombophlebitis and emphasize the potential for renal vein and 
. vena caval involvement. The utility of computed tomographic scanning for diagnostic confirmation of this 

















Renal vein thrombosis is a vascular disease of the 
- kidney which occurs most often in patients with ne- 
. phrotic syndrome or in infants with dehydration, We 
; report an unusual case of renal vein thrombosis in a 
“woman with puerperal ovarian vein thrombophlebitis 
-and illustrate the utility of computed tomography in 
establishing the diagnosis. 


Case report 

A 20-year-old black primiparous woman underwent 
an uncomplicated cesarean section for a 35-week in- 
_ trauterine twin gestation. On the evening of operation, 
the fever spiked to 101.4? F. She was started on a reg- 
< > imen of intravenous ampicillin. Cultures of blood and 


o From the Departments of Urology and Radiology, Northwestern Uni- 
versity Medical School. 
Received for publication June 5, 1984; revised August 6, 1984; 
accepted November 28, 1984. 
Reprint requests: Robert R. Bahnson, M.D., Department of Urology, 
Northwestern University M arcal School, 303 E. Chicago Ave., 
Chicago, IL 60611. 


postpartum complication is described. (AM J OBSTET GYNECOL 1985;152:290-1.) 


> "Key words: Ovarian vein thrombophlebitis, computed tomographic scan 


urine specimens obtained prior to institution of therapy 
were negative for growth. The patient remained febrile | — 
and gentamicin and clindamycin were added to the ` 


ampicillin regimen for presumed endometritis. Repet- — 


itive, diurnal fever spikes occurred but repeat blood 
and voided urine cultures were negative. On postop- 
erative day 8 the patient complained of left lower-quad- 
rant tenderness and painful urination. An ultrasound 
examination of the pelvis failed to demonstrate an ab-- 
scess. Urologic consultation was requested on postop- 
erative day 10 when the patient noted the onset of — 
severe left flank pain. On physical examination the pa- 
tient appeared mildly ill and complained of left-sided 
pain. She had left costovertebral angle tenderness to 
fist percussion but no palpable mass. Pelvic examination 
disclosed no adnexal mass. Urinalysis was normal and 
there was no proteinuria. A complete blood count ob- 
tained on the day of urologic consultation demon-- 
strated a leukocytosis with a marked left shift. (white - 
blood cell count: 15,200/mm*; 74 segmented granulo- 
cytes, 11 bands) and a normal platelet count. An ex- 
cretory urogram demonstrated poor visualization of 








the collecting structures on the left side, particularly at 
the lower pole, suggesting an inflammatory process and 
possibly an abscess in this area. A computed tomo- 
` graphic scan was suggested for confirmation. With con- 
trast augmentation there was demonstrated within the 
lumen of the inferior vena cava a low attenuation den- 
sity, corresponding to thrombus, that extended from 
the intrahepatic portion of the inferior vena cava to the 
level of the left renal vein. There was also noted a 
similar low-attenuation density within the left renal vein 
(Fig. 1). An inferior venacavagram demonstrated a 
vena caval thrombus from the level of the left renal 
vein to just below the right atrium. In our attempts to 
determine the origin of these findings we re-reviewed 
the computed tomographic scan and were surprised to 
find a low-attenuation density corresponding to throm- 
bus within the left ovarian vein, which could be traced 
caudad to the pelvis. 
— The patient was treated with systemic anticoagulation 
. and antibiotics and was discharged 4 weeks later on a 
regimen of an oral anticoagulant. A follow-up renal 
nuclear scintigram demonstrated excellent function in 
the involved kidney. 


Comment 


The syndrome of puerperal ovarian vein thrombo- 
| phlebitis was thought to be a rare postpartum compli- 
. . «ation until Brown and Munsick! reviewed 36 cases and 
-found that the incidence of puerperal ovarian vein 
mbophlebitis was | in 569 deliveries. They con- 
cluded that puerperal ovarian vein thrombophlebitis 

à usually presents as a syndrome consisting of lower ab- 
dominal or flank pain, fever, and a tender abdominal 
mass, the thrombosed ovarian vein. In addition, they 
reported that the thrombus usually reaches to the vena 
cava on the right or to the renal vein on the left and 
may extend into either or both of these major veins. 
Recommended treatment consists of systemic antico- 

- agulation with heparin and appropriate parenteral an- 
" tibiotics. Operative intervention (ovarian or vena caval 
T ligation) i is justified only when embolism occurs despite 
/. proper therapy.' 
-In the past, the diagnosis of puerperal ovarian vein 
thrombophlebitis has been difficult to confirm with 
noninvasive imaging studies. Even with renal vein in- 
“volvement, as in this case, definitive diagnosis is seldom 
- possible. The findings of renal vein thrombosis on an 
excretory urogram are variable, depending on the ra- 
pidity and completeness of the renal vein block; how- 
ever, the ability of computer-assisted tomographic scan- 



























men of the m vena cava ( large a arrow) jud. a a dens 
in the lumen of the left renal vein (small arrow}. 


its major tributaries provides an excellent noninvasive — 
means of EEDEN renal vein thrombosis. o 


blood flow within the low -aticnualion dh ps 
importantly, as seen in this patient, computed t 


of puerperal ovarian vein thrombophlebitis. Cli 
should be aware of this ee with its pe 


of computed tomographic scanning in ' demeiist ating 
ovarian and renal venous thrombosis, and the respon 
siveness of this clinical syndrome to systemic an ico- 
agulation and broad spectrum antibiotics. : 
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Obesity. is considered to be a complicating factor in most surgical procedures, but very few studies have 
investigated whether this is true for tubal sterilization. We used a large international data set to investigate 
the effect of obesity on tubal sterilization. Each of the 159 women delineated as obese (>50% above the 
<- mean ideal weight) was matched with a woman of normal weight on important provider variables such as 
- center, operator, and type of surgical procedure. Incidences of anesthesic, surgical, and early postsurgical 


‘Interval tubal sterilization in obese women—An assessment 

















} -complications were comparably low and of a mild nature for both the obese and the nonobese groups. 
— Incidence of surgical difficulties was higher, and as a result, the technical failure rate was also higher and 
- the surgical time longer for obese women than for nonobese women. However, none of these surgical 


difficulties or technical failures led to serious consequences. The difference in surgical times was small 
and is probably of little practical significance. It appears that the surgical difficulties of tubal sterilization in 
moderately obese women can be easily overcome. (AM J OBsrET GvNECOL 1985;152:292-7.) 


At one United States center, 3.1% of the 1604 women 
undergoing laparoscopy for sterilization or diagnosis 
weighed more than 200 pounds.’ A Mexican center 
reported that a high proportion (58.596) of the 800 
women sterilized by minilaparotomy were obese, de- 
fined as 25 kg above the ideal weight according to the 
Metropolitan Insurance Company standard.? While 
these two examples may be extreme, the actual number 
. of obese women requesting sterilization certainly is un- 
- likely to be small, considering that, in 1980, more than 
50 million women worldwide were estimated to be con- 


trolling their fertility by sterilization.’ 


Obesity is a factor complicating most major surgical 


^... procedures. Whether this is also the case for tubal ster- 


ilization, an elective, generally minor, but delicate pro- 


775: eedure, has rarely been the exclusive focus of a study. 


This report, based on a large international data set of 


tubal sterilization, is an attempt to answer the following 


. questions: 
s l. Are obese women in general, when undergoing 
- an interval tubal sterilization procedure, subject to an 


| increased risk of mortality, morbidity, and/or operative 


7 problems as compared to nonobese women? 
2. If so, what are the specific types and magnitudes 
of the risks, and how do these risks relate to the type 


of sterilization procedure? 
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Material and methods 


A total of 31,320 women undergoing interval tubal 
sterilization (that is, >42 days after the last pregnancy 
ended) for contraception were consecutively admitted 
to the international study coordinated by Family Health 
International between 1972 and 1979. Standardized 
forms and definitions of terms were used to record the 
women’s sociodemographic characteristics, reproduc- 
tive and contraceptive histories, weight (kilograms) and 
height (centimeters), medical history and preexisting 
conditions, type of sterilization procedure performed, 
and problems and complications encountered during 
and after the procedure, before discharge, and at early 
follow-up visits, usually 7 to 21 days after discharge. 

We excluded those patients who were nulliparous, 
had no information on weight and height, or had a 
concurrent surgical procedure at the time of steriliza- 
tion. (Those who had a concurrent surgical procedure 
that was a consequence of a complication of the ster- 
ilization procedure were not excluded.) Thus our study 
population consisted of 24,850 sterilization patients 
from 17 centers located in five more developed coun- 
tries and 76 centers in 23 less developed countries.* 

By the classification of Hanna et al. obesity was de- 
fined as a body weight more than 5046 greater than the 


*More developed and less developed countries were divided 
according to the list of reference 4. More developed countries 
include Belgium, England, ? vetherlands, Singapore, and 
United States. Less developed countries include Bangladesh, 
Brazil, Chile, Colombia, Costa Rica, Egypt, El Salvador, India, 
Iran, Jamaica, South Korea, Lebanon, Nepal, Malaysia, Mex- 
ico, Nigeria, Pakistan, The Philippines, Sri Lanka, The Sudan, 
Taiwan, Thailand, and Turkey. 
















nonobese pairs of women undergoing tubal sterilization 





Minilaparotomy* 


Type of anesthesia 
General — — 20 
Spinal | 2 
Local/analgesia 5 

Tubal occlusion technique 
Ligation : 
Electrocoagulation — 
Tubal ring 8 
Clip l 


*Six laparotomy cases are included in minilaparotomy category. 


t Forty cases by culdoscopy and seven cases by colpotomy. 


$All were operated on by the El Kady method. In this method a laparoscope is used to visualize the tubes, which are. ethe Y 


; elevated and ligated through the 2 cm wound incision. 


-§Includes five cases by needlescope and one case by open laparoscopy. 


-.. mean ideal weight for a medium-frame woman ac- 


cording to the Metropolitan Insurance Co. standard." 
A total of 165 women from the data set were delineated 
as obese. Each of these obese women was matched with 
a woman within the normal ranges of relative weight 
-of the Metropolitan Insurance Co. standard for a me- 
. dium-frame- woman (hereafter the nonobese women) 
o hac undergone the same type of surgical approach 
1 tubal occlusion technique under the same type of 
(local, ‘spinal, or general) at the same center 
by the same operator around the same time. A total of 
159 pairs were successfully matched.* 
- Table I shows the tubal occlusion techniques and type 
of anesthesia used by type of surgical approach for 
> these 159 matched pairs. 
|. The obese and nonobese women were compared for 
patient characteristics and preexisting conditions and 
then for the following outcome variables: anesthetic 
de problems, surgical difficulties, technical failures, sur- 
-o gical complications, time spent in the procedure, and 













A i `- complications and complaints before discharge and at 
ao Aw follow-up. 


^... Paired ! tests and matched X! tests were used for 
= comparing quantitative and categorical data, respec- 
e tively. ‘Two-tailed tests were used for comparisons of 


| - patient characteristics or preexisting conditions and 


one-tailed tests for comparisons of the outcome vari- 
- ables, based on the assumption that obesity is usually 
an undesirable condition for any surgical procedure. 
_A difference with p < 0.05 or an odds ratio with the 
95% confidence limits not including unity was consid- 
ered statistically significant. 


; " “Fifteen obese. women were matched. with slightly obese 
men (1096: to 20% over ideal weight) and two with mildly 
bes women (20% to 30% over ideal weight). 


Type of kaien and tubal occlusion technique by surgical approach for the 159 obese/ 


Surgical approaches 


= Vagi | 
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Table II. Surgical difficulties enc countered i 
the 159 obese/nonobese pairs of women. 
undergoing tubal sterilization 


Obese 


WOMEN - 


Reported as obesity 22 
related | 
Probably obesity related 
for obese women — | 
Difficulties in visualiz- ES 
ing and/or occlud- 
ing tubes ut 
Difficulties in applica- 2 
tion of the instru- 
ments 
Difficulties in entering 1 
the peritoneal | 
cavity 
Less likely obesity 
related for obese 


women | 

Inadequate anesthesia 2 
Pelvic adhesion i 
Gas leakage Ps 
Retroverted uterus l 


Difficulties in manip- 
ulation of uterus 


Total 





Results 


Patient characteristics and preexisting con hi tions. 
The obese women were, on the average, 1 year older- 
and had one more live birth than their nonobese o cou: | 
terparts. Also, proportionately, more obese won 
(19.5%) than nonobese (10.7%) had. used an. 
ine contraceptive device for contraceptio 
last month prior to sterilization. Thes : 
statistically significant. None of the fc 
teristics or | conditions. was. signific xd yo 














Planned procedure 







- Obese women 
Obesity related - 

. Laparoscopic, tubal ring 
Laparoscopic, tubal ring 
Culdoscopic, clip 

Less likely obesity related 
Colpotomy, Pomeroy 
Laparoscopic, tubal ring 
. Culdoscopic, clip 
Laparoscopic, cautery 

. . Minilaparotomy, tubal ring 
Nonobese women 
.. Colpotomy, Pomeroy 


Laparoscopic cautery 
Laparoscopic cautery 


Laparoscopic cautery 


Laparotomy, Pomeroy 
Laparotomy, Pomeroy 


.. Table III. Technical failures in the 159 obese/nonobese pairs of women undergoing tubal sterilization ~ i 


Procedure changes 


Procedures discontinued 
Salpingectomy of left tube 


Procedure discontinued 


Salpingectomy of right tube 





Reason for failure 


Trocar could not reach abdominal cavity «90 
Instrument defect due to obesity | n Ho 
Poor visualization of tubes 90 
Difficulty in delivering tubes 298 
Applicator problem 95 
Uterine fibroid 96 
Inadequate pneumoperitoneum 80 
Tubes locked in ring applicator 80 
Tube injury 65 

























































tween the two groups: number of years of education 
received, urban/rural residence, number of previous 
abortions (spontaneous or induced), number of still- 
births, diabetes, previous abdominal surgery, or pelvic 
infections. 

. Complications and problems during or immediately 
after the procedure, and surgical time 

is Anesthetic complications. Although two thirds of the 
159 pairs received general or spinal anesthetics, only 
mild anesthesia-related complications were reported 
from four obese women (three vomiting and one short- 
term apnea) and three nonobese women (all vomiting). 
- Surgical difficulties. Surgical difficulties refer to tech- 
nical difficulties encountered in performing the ster- 
ilization procedure. The operators reported surgical 
difficulties in 33 obese women (20.8%) and in only 10 
nonobese women (6.3%). The matched odds ratio is 4.3 
| (one-tailed 95% confidence limit: 2.07 to 9.83). 

- As shown in Table II, two thirds of the difficulties 
|. (22 of 33) in the obese group were reported as directly 
related to obesity, but the types of difficulties were not 
specified. Another six difficulties in the obese women 
were probably related to obesity as judged by us. It is 
difficult to assess the contribution of obesity in the re- 
maining five reported difficulties. In contrast, for the 
10 nonobese women with surgical difficulties, four were 
due to pelvic adhesion and two to anesthesia problems. 
Technical failures. Technical failures (or failed at- 
tempts) are defined as failures to complete the planned 
sterilization procedures because of surgical difficulties, 
complications, or instrument defects (for instance, 
breakdown of the laparoscope) so that either the 
= procedures were left uncompleted or the operator 
* | switched to other approaches or techniques. 

^. Technical failures occurred in eight (5.0%) of the 
. total 159 obese women, but only three of the eight 
|. failures were reported to be related to obesity. There 
.—. was one technical failure (0.6%) in the nonobese group. 
." The difference is statistically significant (p = 0.012 by 





matched x? test.)* The types of failures and relevant 
information by planned procedure are shown in Table 
HI. 

Surgical complications. No serious events such as death, 
shock, or bowel/bladder injury occurred in either the 
obese or the nonobese group. One patient from each 
group had excessive bleeding during the procedure, - 
but neither required transfusion. 

Seven obese women suffered tubal/mesosalpingeal 
injuries during the procedure (three with bleeding and 
four without). Similarly, six nonobese women suffered 
surgical complications but with more varieties: three 
with tubal/mesosalpingeal injuries (one with bleeding), 
one with uterine perforation, one with peritoneal injury 
with bleeding, and one with the occlusive procedure 
applied to the wrong structure. 

Surgical time. Technical failures were excluded fre 
comparisons on time spent in the sterilization proce- 
dures (from incision to suture). The procedures took, 
on the average, 17.5 minutes (SD 12.4) for the obese 
and 14.2 minutes (SD 8.3) for the nonobese to com- 
plete. When patients with surgical difficulties were ex- 
cluded, the mean surgical time was slightly reduced to | 
16.8 minutes for the obese and there was no change 
for the nonobese. Differences in surgical time between 
the two groups of women, regardless of whether sur- 
gical difficulties were included or excluded, were sta- 
ustically significant. 

Complications and complaints before discharge and 
at early follow-up. Fifteen obese women and 15 non- 
obese women suffered minor complications (mostly 
pelvic pain) before discharge. Ninety-nine of the obese - 


women (62.3%) and 105 of the nonobese (66.0%) were en 


discharged on the day of the procedure. 
Among the obese women 150 (94.3%) and among - 


^*The matched odds ratio is undefined because of the small 
number of technical failures; the lower limit. of this risk fora 
one-sided. esr interval i is 1.9. 
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Fig. 1. Percent with surgical difficulties for obese and nonobese women by type of surgical approach. 


Minilap, Minilapartomy. 


the nonobese 152 (95.6%) came back to the same clinic 

for a checkup 7 to 21 days after discharge. Eleven obese 

and 11 nonobese women had fever requiring antibiotics 
| T or complained of mild prolonged bleeding during this 
. period. Two readmissions, however, were necessary: 
One obese case due to an incision wound infection and 
ne nonobese case due to pelvic peritonitis. 


B = Comment 
. An array of complications and problems has been 
related to obesity in tubal sterilization studies: anesthe- 
sia problems,'? difficulties in inducing pneumoperito- 
neum,’ difficulties in maneuvering the laparoscope or 
. the laparoscopic sheath being too short to reach the 
n peritoneal cavity," injury or perforation of ma- 
jer vessels’ and organs," and increase of technical 
! fd difficulties” as well as length of operating time.” How- 
: | ever, either these assertions were based on small num- 
^ bers, not supported by any data, or included no ade- 
-quate comparison group(s). 
'The international data set used here was obtained 
from 38 centers located in 16 countries with different 
- degrees of sophistication and adequacies of facilities as 
well as varying degrees of staff experience and skills in 
tubal sterilization. Also, this data set covered the most 
commonly used types of surgical and tubal occlusion 
techniques. Thus the findings will give a more repre- 
sentative picture, will have a wide applicability, and will 
not likely be biased by a special pattern of one center, 
- «one operator, or one specific technique. 
~~ One hundred sixty-five of the 24,850 women in our 
d E original study population were screened as obese, rep- 
Cs fesenting a | prevalence rate of 6.6/1000 women re- 














Tubal sterilization in obe: 






























questing tubal sterilization. The median weight fo 
obese group was 91 kg, with 50% of the weights falling 
between 87 and 96 kg. The median was 54. kg or 
nonobese group, and 5096 of the weights for th 
fell between 50 and 60 kg. There were no ove 
either the relative or the actual weights bet e 
two groups. T 
The incidences of anesthesia complications, sui 
complications, and early complications were s 
low and rarely of a serious nature for obese orn 
women. Lengths of hospitalizations were als 4 
with two thirds in each group Hehe: ont 
of the procedure. | 
Because of the matching of operators and o 
dates, the lack of differences for these com 
between the obese and nonobese in this st 
likely to be biased by the possible tendency 
women to be operated on by the more experi 
in a center. These findings agree with the 
the pee) mentioned United States stud 
roscopy' and the Mexico study on minilaparotom: : 
which obese women were exclusively examined. — 
The three outcome variables found to be CE 
different between the obese and nonobese women are ` 
surgical difficulties, technical failures, and surgical 
time. When adjusted simultaneously by the method. of | 
Breslow et al.* for age, number of live births, and pre : 
vious use of intrauterine contraceptive devices, t 
odds ratios and magnitude of difference for 
outcome variables did not substantially E 
the differences are not due to confou 
The incidence of surgical difficulties : 
these 159 obese women (20.8%) Was the] hi 
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literature on tubal sterilization,'^ ^ even higher than 


the 18.0% rate reported for women who had had pre- 
© vious abdominal operations and had undergone lapa- 
-. roscopic sterilization.'? The 33 obese women with sur- 
-gical difficulties were reported from 17 of the 38 study 
= centers and from the developed as well as the devel- 
. — oping countries, negating the possibility of a center- 
clustering effect. 
.. ^. Rates of surgical difficulties were consistently higher 
—' for the obese than the nonobese for laparoscopy, mini- 
. laparotomy, and the vaginal approach, but the most 
marked difference was for the laparoscopic approach 
"^ with an odds ratio of 6.23 (Fig. 1). 
For five of the eight technical failures occuring in 
. obese women, the occlusion techniques were easily 
_ switched to other tubal occlusion techniques. One lap- 
- aroscopy, however, required laparotomy to complete 
“the procedure and two culdoscopic sterilizations were 
* left uncompleted (one was obesity related). Incidence 
- of technical failures for the obese and nonobese groups 
~ by surgical approach is shown in Fig. 2. 
—. Thesurgical time was consistently longer in the obese 
than the nonobese women for the three types of sur- 
gical approaches. The difference was largest (7 min- 
tes) in minilaparotomy sterilization. For the laparo- 
‘scopic sterilization, the difference was only 1.5 minutes 
and is probably of little practical significance for either 
the clinic or the patient. In total, the difference re- 
mained statistically significant even after patients with 
surgical difficulties were excluded, suggesting that obe- 
sity does add a few minutes to the length of the pro- 
cedures (such as lengthening the time for incision of 
. the abdominal wall and peritoneum as well as for lo- 
^.: eating the tubes), even in patients for whom no surgical 
difficulty was reported. 
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Fig. 2. Percent with technical failures for obese and nonobese women by type of surgical approach. 


When the three outcome variables are considered _ 
together, it appears that technical failures as well as- 
longer surgical time were, either totally Or partially, a 
result of surgical difficulties. These surgical difficulties, 
however, rarely resulted in serious consequences. 

It should be mentioned at this juncture that only 36 
women in our obese group weighed 298 kg; thus our 
findings here may not apply to extremely obese women 
for whom more studies are needed. Also, the number 
of obese women sterilized by minilaparotomy or the 
vaginal approach was too small to study the adverse 
effects of these surgical procedures. 

Finally, while the experience and skill of the opera- 
tors are undoubtedly important factors determining 
the outcome of a surgical procedure, especially in pa- 
tients with preexisting conditions, this effect was not 
addressed here because of the matched design in this 
analysis dealing with a multicenter data set. However, 
since our study involved 38 centers in developed and 
developing countries and close to 100 operators with 
differing degrees of experience in tubal sterilization, it 
is probably not too difficult for the operators to gain 
the experience necessary to deal with an adverse con- 
dition such as moderate obesity in interval tubal ster- 
ilization. 
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Sin eo vas 


‘Intrapartum external cephalic version 


James E. Ferguson II, M.D., and Donald C. Dyson, M.D. 


Stanford and Santa Clara, California 


M m _ Intrapartum external cephalic version at term was employed in 15 patients with intact membranes and 
Oe d breech presentations; successful version occurred in 11 patients. There were no untoward maternal or 
: - fetal outcomes. (Am J OBsteT GYNECOL 1985;152:297-8.) 





| 2 NS eds Intrapartum external cephalic version, breech presentation, fetus 


Antepartum external cephalic version with tocolysis 
has been reported to be an efficacious maneuver 
to reduce the incidence of breech presentation at 
term.'* Despite our attempts to screen all pregnant 
women for breech presentations and perform ante- 
_ partum external cephalic version,! we continued to en- 
counter laboring women with breech presentations in 
whom antepartum external cephalic version had not 


HE . been attempted. This report details our experience 


with intrapartum external cephalic version with toco- 


lysis. 


. Patients and methods 

. Twenty-two pregnant women at term were studied 
from June 1980 through November, 1982. The patients 
presented in active labor with breech presentations. Al- 
though an antepartum external cephalic version with 
tocolysis protocol was in effect,! these patients either 


LI From the Departments of Gynecology and Obstetrics, Stanford Uni- 


— versity School of Medicine and Kaiser-Permante Medical Center. 
Received for publication July 23, 1984; revised October 24, 1984; 
 . accepted November 30, 1984. 

i Reprint requests: James E. Ferguson II, M.D., Section of Maternal- 
Fetal Medicine, Department of Gynecology and Obstetrics, Stanford 
Jane. Sahel. Lf Medicine, Stanford, CA 94305. 





- — Tubal s 





































10. Grimwade J, Peterson P. Female sterilization. using t 
laparoscope. Med J Aust 1972;1:317-9. | 5 
11. White WK, Ory HW, Goldenberg LA. A case-con i 
study of uterine perforations documented at laparoscopy 
AM J OBSTET GYNECOL 1977;6:623-5. 
12. Wortman ]. Female sterilization by minilaparotomy. P 
Rep [C] 1974;5:53-60. ee 
13. Golditch IM. Laparoscopy, advances and advantages. Fe : 
til Steril 1971;22:306-10. E 
14. Breslow NE, Day NE, Halvorsen KT, Prente 
Sabai C. Estimation of multiple relative risk fur 
matched case-control studies. Am J Epidemiol 
180:299-307. j 
15. Wortman J. Female sterilization using the culdoscope 
Popul Rep [C] 1975;6:61-72. | 
16. Chi I-c, Feldblum PJ], Balogh SA. Previous abdoininal sur 
gery as a risk factor in interval laparoscopic s steri 
AM J OBSTET GYNECOL 1983;145:841-6. 





were not diagnosed as having breech presentations, d de- 
clined an antepartum external cephalic version, or had- 
not received prenatal care. Early in the study ii i 
partum external cephalic version was attempted on pa 

tients whose membranes had spontaneously rupturec 
however, the procedure was noted to be- uniformly 
successful in these patients. Therefore only those 
women with intact membranes in whom intrapar tum. 
external cephalic version was attempted are include 
in this report (n = 15). These patients were not con- - 
sidered to be candidates for breech vaginal delivery byo 
their attending physicians. If the fetal heart tracing was — 
unremarkable, ultrasound examination normal, and 
one of the authors was available to perform the pro- .. 
cedure, the patient was offered an intrapartum exter- - 
nal cephalic version under tocolysis after informed con- | 
sent was obtained. Ritodrine hydrochloride was gen- 
erally used for tocolysis; in addition, three patients had. — 
versions performed while they were under epidural ` 
anesthesia. The procedure was performed in an 1 op- E 
erating room with the capability for immediat e ; 
ean delivery. During the attempted version, ultras 
was used to assess the fetal heart tones and te 
delineate the intrauterine anatomy. Patients wit 
tiple gestation, vaginal Bieedige or r places. 



















Gestational 


weeks of Cervical 





Patient 


l 39 0 l 
2: 40 l 8 
3 41 4 5 
4 38 3 6 
5 40 0 2 
6 40 l 3 
7 4l 0 3 
8 39 0 4 
9 40 0 2 
10 40 I 8 
11 39 0 4 
12 37 l 2 
13 40 2 4 
14 38 ] l 
15 40 2 3 


_ $§ = Successful; F = 
- ' delivery; CS = cesarean section. 


were excluded. Patients in whom version was successful 
were returned to the labor and delivery suite for fur- 
ther management of labor after continuous monitoring 
of the fetal heart rate for 30 minutes. Maternal and 
fetal outcomes were noted. 


< Results 

Patient data and outcome are outlined in Table I. As 
3 - can be noted, version was successful in 11 of 15 patients 
(7396). Vaginal delivery occurred in 10 of the 11 pa- 
tients; the remaining patient was delivered by a primary 
low transverse cesarean section because of secondary 
arrest of cervical dilatation. Bradycardia occurred dur- 
. ing the version procedure in four instances (27%). In 
is no case was the bradycardia longer than 2 minutes in 
- duration and in all instances the bradycardia responded 
‘to temporary suspension or completion of the pro- 
cedure. There was no evidence of abruptio placentae 
and no maternal complications were noted. All infants 
‘were vigorous at birth and in no infant did careful 
‘newborn evaluation reveal any adverse effects from the 
attempted version. 


d Comment 
. From the results of our experience, it appears that 
intrapartum external cephalic version may be a rea- 
sonable alternative for the patient with a breech pre- 
: .sentation in labor in whom an antepartum external 
- cephalic version has not been attempted. In our pa- 
^ tients the procedure was well tolerated and no maternal 
|... or fetal/neonatal complications occurred. The overall 
Success was encouraging. The procedure was per- 
formed in the operating room where immediate deliv- 








- Table I. Intrapartum external cephalic version in patients with intact membranes 



























dilatation 





failed; MFD = midforceps delivery; SVD = 











Version 
oulcome 


Route of 
delivery 


weight 
(gm) 


Apgar 


séores 


S MFD 6, 9 3640 
S SVD 8,9 3150 
S SVD 8,9 3980 
S ELF 7,9 2980 
F CS 2, 10 4160 
S SVD 9, 9 3475 
F CS 6,9 3150 
F CS 6,8 2910 
F CS 8, 9 3033 
S SVD 8,9 3450 
S CS 6, 9 3160 
S SVD 7,8 2870 
S SVD 99 3351 
S SVD 7,9 3106 
S SVD 8, 9 3300 


€ 


spontaneous vaginal delivery; ELF — elective low-forceps 


ery was possible in case of an untoward event such as 
spontaneous rupture of the membranes with associated _ 
prolapsed cord. When used within these guidelines the - 
procedure does not appear to threaten maternal or 
fetal well-being. 

Intrapartum external cephalic version is not rec- 
ommended as a replacement for antepartum external 
cephalic version but instead is described as a procedure 
to be considered for the laboring patient in whom an 
antepartum procedure has not been attempted for var- 
ious reasons. Although the numbers are small, intra- 
partum external cephalic version is only rarely, if ever, 
successful after rupture of the fetal membranes has 
occurred. In our series, successful performance of in- 
trapartum external cephalic version obviated the need 
for cesarean sections in 10 women who were not con- 
sidered to be candidates for vaginal breech deliveries. 


A large scale prospective randomized trial of intrapar- ^ —— 


tum external cephalic version under tocolvsis may be 
indicated to further address the issues of safety and 
efficacy and to determine the ultimate place in our 
obstetric armamentarium for this procedure. 
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-= Although the doubling time of serum human chorionic gonadotropin has been assumed to be constant in 
—. . sarly viable intrauterine pregnancy (prior to 6 to 7 weeks after menses), the range has varied between 1.4 
. and 3.5 days in the literature. To evaluate this variability of the doubling time, the mean doubling times at 
-different ranges of human chorionic gonadotropin concentrations were determined in 49 normal 
. pregnancies, and the doubling times at different intervals of gestation from both the day of the basal body 
| temperature shift and the last menstrual period. The data obtained from the three different methods 
a indicate that the doubling time of human chorionic gonadotropin is not constant but rather increases with 
w^ ola increasing human chorionic gonadotropin concentration or gestational age. In addition, statistical analysis 
^. 0f the semilogarithmic plots of serum human chorionic gonadotropin concentrations indicated that the 
jt | exponential. rate of increase of serum human chorionic gonadotropin significantly decreases with 
-.... „gestational age. Since serum human chorionic gonadotropin doubling times increase and the exponential 
É a = rate decreases with gestational age, estimates of normal values should be established for small sampling 
=- ranges and/or short intervals of gestation. (AM J Osstet GYNECOL 1985;152:299-302.) 





Key words: Chorionic gonadotropin, human; pregnancy, early monitoring; chorionic 


gonadotropin, doubling times; gonadotropin 


_....... Serial determinations of serum concentrations of the 
UN B-subunit of human chorionic gonadotropin (B-hCG) 
have been shown to be useful in evaluating early preg- 
nancies.’ ** Although the doubling time of B-hCG con- 
centrations has been assumed to be constant in early 
.. viable intrauterine pregnancies, the range has varied 
^" . between 1.4 and 3.5 days.*"" Review of the literature 
suggests that the value may depend on how early in 

the gestation the doubling time is determined (Table 

I). For example, a doubling time of 1.4 days was de- 
termined in a study examining B-hCG concentrations 
in the late luteal phase and first week after the antici- 
. pated menses,? while values between 2.0 and 3.5 days 
“were obtained from the fourth to eighth week after the 
previous menses.* ** ^ The higher estimates of the 
E S doubling time tended to have more data points in the 
— sixth to eighth week. To evaluate the variability of 
the doubling time and to define more precisely the 

. normal values, we examined serial B-hCG determina- 
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Doubling times of human chorionic gonadotropin increase in 
~ early viable intrauterine pregnancies 



















tions in 49 normal pregnancies prior to the eighth. post- 
menstrual week. e 


Method and materials 


Serial B-hCG determinations were performed on s se- 
rum samples obtained from 49 infertile women who 
conceived while they were patients at the Center foi 
Fertility and Reproductive Research. All | pregn: 
progressed to at least 32 weeks' gestation and resulte 
in the delivery of viable infants. Menstrual. calendars 
recording the onset of the last menses and basal body. 
temperature charts were available for 42 and 35 : 
women, respectively. The first serum samples were ob- 
tained to confirm pregnancy and subsequent samp : 
were drawn usually at 2- to 4-day intervals. The date 
and time of day for each blood sample were recorded. : 

The double-antibody assay for B-hCG has been pre- 
viously described." The National Institutes of Health 
B-hCG antiserum and the CR-119 hCG reference prep- 
aration were used. One nanogram of this prepar ation 
corresponds to approximately 5 to 6 mlU of the second 
international reference preparation. The. doubling | 
time was defined as the number of days required for - 
the serum B-hCG concentration to double and was. cal- 
culated from two concentrations obtained from the 
same woman, 2 to 4 days apart, according to. the fol 
lowing formula: | 





and log 2) x (time interval in da 
Doubling time m A. ): ( Sei dics oli 























| Table I. Due times of serum B-hCG in viable pregnancies determined from Hear regression. equations 





| Doubling time 
Author — Sampling period | (days) 
Chartier et al.,* 1979 10-22 days after BBT nadir 57 1.4 
.. Marshall et al., 1968 11-21 days after administration of hCG 7* 1.7 
.. Cartwright and DiPietro,’ 1984 11-32 days after insemination 27 1.9 
. Braunstein et al,” 1973 0-20 days after detection of hCG 4 2.0 
Kadar et al.,! 1982 29-64 days after LMP 26 2.0 
Batzer et al.,? 1981 12-30 days after BBT shift 189 2.2 
Aspillaga et al.," 1983 28-60 days after LMP 20 3.3 
Lagrew et al., 1983 28-60 days after LMP 57 3.5t 
Present study 13-20 days after BBT shift 18 1.5 
13-25 days after BBT shift 26 1.9 
13-30 days after BBT shift 30 2.2 
13-39 days after BBT shift 35 2.7 
28-35 days after LMP 17 1.4 
28-42 days after LMP 35 2.2 
28-49 days after LMP 40 22:9 
28-56 days after LMP 42 2.9 
J BBT = Basal body temperature; LMP = last menstrual period. 
*One spontaneous abortion. 
tCalculated from the authors’ data. 
Table I. Doubling t times (dt) of serum B-hCG concentrations determined by three methods 
Multiple linear regre esston 
BBT LMP 


| Sampling range No. of 





(ngiml)* DT samples 
1. 2-200 1.6 
2. 200-1000 2.0 
. 8. 2-1000 1.8 
4. 100-(1000-3000) 25 
$, 1000-5000 3.4 


13-20 1.5 28-35 1.4 
20-25 2.4 35-42 2.7 
13-25 1.9 28-42 2.2 
16-32 2.8 28-49 2:0 

5-34 3.5 41-49 3.3 






















: .*1 ng/ml = 5 to 6 mIU/ml. 


E log represents the natural logarithm (base "e") 
and [hCG,] and [hCG,] are the first and second serum 
hCG determinations, respectively. The differences in 
he mean doubling times were evaluated by t tests (two- 
tailed). 

For comparison, mean doubling times were also com- 
, puted for women who had basal body temperature data 
and for those who had last menstrual period data from 
slope. estimates determined from linear least- -squares 


regression, doubling time = o 
"fo o examine whether the exponential rate of increase 
dn hCG concentration significantly decreases with ges- 
2 tational age, a statistical comparison between a linear 
xr regression. (days of gestation) and a quadratic regres- 
.. Sion equation (days of gestation squared) was made for 
— . the women who had last menstrual period data and for 
_ those women who had basal body temperature data. 
. To assure that each observation us x D 





-DT = Doubling time; BBT = basal body temperature shift; LMP = time after last menstrual period. | versus l, p< 0.01; 1 
| versus 4 and 5, p « 0.001; 2 versus 4, p « 0.05; 2 versus 5, p < 0.01; 4 versus 5, p < 0.01. 


was an independent variable, one observation from 
each woman was randomly selected. Final descriptive | 
linear and quadratic equations were determined for all 
the available data. Then ! tests were performed to de- 
termine whetlier there was a significant decline in the 
exponential rate of increase in hCG concentrations. 


Results 


The sequential linear regressions of the serum B- p 
hCG concentrations for days after the last menstrual . 
period (Fig. 1) and for days after the basal body tem- 
perature shift (Fig. 2) revealed a decreasing exponen- 


tial rate of increase with gestational age, that is, an cu 
increasing doubling time. The doubling times calcu- — 


lated from the slopes of the linear regression equations > 
are shown in Table I and. ranged from 1.4 to 1.5 days 
early in the pregnancy to 2.7 to 2.9 days when deter- 
mined from all the B-hCG concentrations obtained dur- 
ing the fourth to y the eighth posttiensemal week. The 
















Day 28 - 35 





Day 28 - 42 
10,000 i. Day 28 - 49 
^" Day 28 - 56 
e 
Aem 1,000 y 
E » * > fe e 
e] E , f 
zw E pa + & a 
i g b e.t v4, , 
€ 100-8 s. YJ t * 
r f. hd 
100 if a 
Pies 
4. 
* e e. a 
. 
100 ; À 8 
10 5 . 


28 30 32 34 36 38 40 42 44 46 48 50 52 
Days. After LMP 


Fig. 1. Sequential linear regression analysis of the serum f- 

.. hCG concentrations in normal pregnancies during the first 56 
ae days after the last menstrual period (LMP). Because of spatial 
| considerations, the data points from days 50 to 56 are not 










different values of doubling time from the literature 
^. re shown in the order of i increasing doubling time for 
comparison. 
In Table II are shown the mean doubling times cal- 
culated from individual doubling times obtained within 
the five designated sampling ranges (range 1 to range 
< 5$), The sampling ranges of 2 to 200 ng/ml (range 1) 
. and 200 to 1000 ng/ml (range 2) corresponded ap- 
dd d proximately to days 13 to 20 and 20 to 25 of the basal 
un body temperature shift and days 28 to 35 and 35 to 42, 
-.. respectively, after onset of last menses. Sampling range 
— 78 included all doubling times in ranges 1 and 2 plus 
a - four doubling. times that could not be placed in range 
Bw ^or 2. Range 4 included initial hCG determinations 
pom . between. 100 and 1000 ng/ml and the second deter- 
l - mination i in the 1000 to 3000 ng/ml range. Statistical 
<- . evaluation of the mean doubling times demonstrated 
i significant i increases of the values with advancing ges- 
tational age, including the early sampling ranges (1 
. versus 2, p < 0.01). For comparison, the corresponding 
i values of doubling time determined from linear regres- 
.... Sion analysis : of data from both basal body temperature 
and last. menstrual period are included. A trend of the 
doubling times to increase as the pregnancies pro- 
gresssed, from a low of 1.4 to 1.5 to a high of 3.3 to 
was seen with these methods. 
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Fig. 2. Sequential linear regression, mr of the 
hCG concentrations in normal pregnancies during 
days after the basal body temperature (BBT) shift. 
spatial considerations the data points from day 31 163 
not shown. | In 
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tions in nonu pregnancies dünne ihe first 49. daysa | ifte 
last menstrual period (LMP). 


Furthermore, the exponential rate of increase E 
hCG concentration significantly decreased with gi t 
tional age, as demonstrated by the statistical comp iri 
son between the- linear and quadratic equations: T e 
quadratic equations based on either the last m 
period data (t = —2.33, p < 0.03) or the | i 
temperature data (t, = —2.91, p< 0. 01) de C 
significantly more of the variability of the dat 
the linear equations. In addition, the qua 
in both equations were negative, indicat 
tational age. increased, the expanential 
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Fig. 4 Comparison of the linear regression analysis with a 
quadratic regression analysis of the serum B-hCG concentra- 
tions in normal pregnancies during the first 33 days after the 
basal body temperature (BBT) shift. 





in hCG concentration decreased. The final descriptive 
. equations and their correlation coefficients are given 
. in Figs. 3 and 4. The correlation coefficients for both 
the linear and quadratic equations were higher when 
the gestational age could be estimated more precisely, 
for instance, basal body temperature shift versus time 
from last menstrual period. 


. Comment 

~ The normal values of the hCG doubling time in early 
pregnancy have not been clearly defined in the litera- 
ture and have ranged from 1.4 to 3.5 days. Although 
previously described as linear," *'? the present study 
lemonstrates that the exponential rate of increase of 
| serum hCG concentrations is not constant during the 
first 7 postmenstrual weeks of normal pregnancies. The 
nonlinear relationship is supported by two different 
methods of examining the data. First, a significant dif- 
ference in the mean values for the doubling times were 
observed with advancing gestational age. Second, the 
‘statistical evaluation based on both data from time from 
the last menstrual period and data from the basal body 
temperature shift revealed that a quadratic equation 
ith a negative quadratic term described the data sig- 
ificantly better than a linear equation, that is, the 
quadratic equation represents a better mathematical 
scription of the data. 

; The determination « of normal values in a nonlinear 
| ationship i is complex. When small sampling ranges 
or short. intervals of time are used as was done in this 

















study, the linear equation derived from the data rep- 
resents a close approximation of the quadratic curve. 
Consequently, we are recommending that normal val- 
ues for the doubling times of hCG concentrations 
should be established for small sampling ranges and/ 
or short intervals of gestation. For example, doubling 5 
times from the first detection of hCG to approximately 
the thirty-fifth day after the onset of last menses were 
determined to be 1.4 to 1.6 days and from the thirty- 
fifth day to the forty-second day to be 2.0 to 2.7 days. 
With a more precise definition of normal values for the 
doubling time, the usefulness and sensitivity of serial 
hCG determinations in the early detection of abnormal 
pregnancies may be improved. 
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. ultrasound aspects 


» Lewis Shenker, M. D., Kathryn Reed, M.D., Caroline Anderson, R.D.M.S., 


7 Lynn Hauck, M.A., and Ronald Spark, M.D. 
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A Two siblings with Pena-Shokeir syndrome are described. This syndrome consists of polyhydramnios, 
intrauterine growth retardation, short umbilical cord, perinatal death, facial abnormalities, limb abnormalities - 
including arthrogryposis, and lethal pulmonary hypoplasia. The mode of inheritance is most likely - 
. autosomal recessive. Prenatal diagnosis was made in the second pregnancy with ultrasound performed at 
. 26 weeks’ gestation. The roles of fetal akinesia and fetal apnea in the production of the various 
manifestations of the syndrome are detailed, and the possibility of early prenatal diagnosis is considered. 


(AM J OBSTET GYNECOL 1985;152:303-7.) 


| : Key words: Pulmonary hypoplasia, polyhydramnios, limb deformities, short Snb cord- 


In 1974, Pena and Shokeir described a lethal syn- 
drome consisting of facial anomalies, camptodactyly, 
multiple ankyloses, and pulmonary hypoplasia occur- 

. fing in two sisters.’ In the same journal, Punnett et al.’ 
g N two dup. infants with gies pun the 










r E beigitig- e the. total to 29.^? The present article 
- describes two siblings with the syndrome. The literature 

will be reviewed and important obstetrical and ultra- 
sound considerations will be discussed. 





Case reports 
Case 1. A 29-year-old white primigravid woman was 
seen in consultation because of the sudden appearance 
| of polyhydramnios in the thirty-second week of her 
first pregnancy. Laboratory tests indicated Rh-negative 
blood type, negative antibody screen, and normal post- 
prandial blood glucose. Examination revealed the pres- 
. ence of polyhydramnios, which was confirmed by ul- 
. ^wasound. Other ultrasonic observations included 
|J absent stomach echo and absent fetal respirations. Am- 
.. A miocentesis was performed to check for the possibility 
. of a chromosomal abnormality. The karyotype was 
_-46,XX; amniotic fluid a-fetoprotein was less than 7.5 

pg/ml. 

Pedigree analysis was negative for congenital anom- 
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i drome of camptodactyly, ankyloses, facial anomalies, : n 
pulmonary hypoplasia (Pena-Shokeir syndrome): Obs tetric « E 
























alies and unexplained stillbirths or neonatal dez 
The couple was of Italian extraction, not knowing 
related, and in excellent health. The pater na 
was 27, ed 
Spontaneous rupture of the membranes T 
days later, and cesarean section was perfo 
premature breech presentation. During. the d 
short umbilical cord was avulsed from its at 
attachment. The baby's lungs could not be ad 
aerated and she died at 17 hours of age. a 
Autopsy report. The female infant weighed 1540 
The cranium had prominent frontal bossing. The n: 
bridge was flat; hypertelorism was present. The ears 
were low-set and malformed. Flexion contractures o: 
hips and elbows as well as camptodactyly were pre 
There were rocker-bottom feet with bilateral varus d 
formities. Micrognathia with "carp mouth" appear 
was seen. The lungs weighed a total of 12.9. gm 
pected weight 38 gm). The lung/body weight ratio wa 
0.008 (normal 70.012). The radial alveolar count v 
2.5 (normal 3.6). The central nervous system was. 1 € 
studied in detail. The remaining viscera were norm ) 
Pancreatic islet cell hyperplasia was not presen: 
Case 2. The same patient was examine : 
twenty-sixth week of her second pregnancy. U ‘ltraso | 
findings indicated a single fetus with estimated weight 
of 740 gm (twentieth percentile). Other evidence of - 
growth retardation was a femur length in the fifth per- | 
centile. Polyhydramnios was present. There was ulnar 
deviation of a hand and a rocker-bottom foot. No ex- 
tension of fingers was observed. Knees were fix d i 
flexion. Facial features included micrognati | 
depressed nasal tip. Fetal breathing. movei 
absent during 90 minutes of observatio 
ings were highly suggestive of a recur 
syndrome. i | 
She was again referred for consultation. at u 
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Fig. 1. Case 2. A, Ultrasound profile of face. Flattened nasal bridge and micrognathia are apparent. 
B, Postmortem photograph of face. Note the low-set ear and micrognathia. C, Ultrasonogram show- 


ing increased amniotic fluid, elbow held in flexion, and camptodactyly. D, Postmortem photograph 
of hand fixed in flexion. Compare with C. E, Ultrasonogram. On left is a foot with the knee fixed 
in flexion and appearance of “rocker bottom." On right are two fists which remained in this attitude 
for 90 minutes. F, Postmortem photograph. Note the clubbing of the right foot and the absence of 


skin creases on the left foot. 


weeks' gestation for the sudden increase in abdominal 
size. Polyhydramnios was clinically obvious and con- 
firmed by ultrasound. Previous ultrasound findings 
were confirmed; in addition, a deformed ear, club- 
.. foot, small thorax, camptodactyly, definite microgna- 
© thia, and no fetal respirations were noted (Fig.l, A, 

. C, and E). 

_ The baby was delivered by elective repeat cesarean 
. section at 36 weeks’ gestation and lived only 1 hour. 
The female infant weighed 2260 gm. The umbilical 
cord was short but not as dramatically noticeable as in 
the previous pregnancy. 

Autopsy report. Hypertelorism, epicanthal folds, low- 
set malformed ears, depressed nasal tip, small down- 
. turned mouth, high arched palate, micrognathia, ulnar 
^ deviation of hands, camptodactyly, absent distal palmar 
creases, rocker-bottom feet with ankylosis, and anky- 
loses of both hips were reported on autopsy (Figs. 1, 
B, D, and F, and 2). 

The combined weight of the lungs was 26 gm (ex- 
pected normal weight 44 gm). Lung/body weight ratio 
was 0.012 (normal 20.012). Radial alveolar count was 
4.0 (expected normal 4.5). Other findings of note were 
pancreatic islet cell hyperplasia and fat necrosis as well 











as acute focal inflammation of the lower abdominal 
wall. Neuropathologic study revealed no gross or his- 
tologic abnormalities of the brain or spinal cord. 


Comment 


Thirty-one cases of the Pena-Shokeir syndrome, in- 
cluding the two described in this paper, have now been 
reported. Table I summarizes the salient features of 
the syndrome and the noted incidence of each. 

Obstetric considerations 

Polyhydramnios. The patient described was originally 
referred for prenatal diagnosis because polyhydram- | 
nios was present. Although polyhydramnios is not a 
universal finding in Pena-Shokeir syndrome, it may be , 
more frequent than reported, since obstetric records 
on many of the cases were incomplete. The occurrence 
of a variety of congenital anomalies and chromosomal 
disorders in patients with increased amniotic fluid vol- 
ume is well known. A frequent cause for increased am- 
niotic fluid volume is postulated to be obstruction of | 
the passage of amniotic fluid through the fetal gas- 
trointestinal tract. In Pena-Shokeir syndrome, impair- 










: Table I. Pena-Shokeir syndrome 





Reported 


Characteristic frequency 





Obstetric features 


Growth retardation 28/30 
Polyhydramnios 18/28 
Short umbilical cord 6/7 
Perinatal death 27/31 
Pulmonary hypoplasia 29/31 
Dysmorphology face 
Hypertelorism 27/29 
Low-set deformed ears 30/30 
Depressed tip of nose 25/26 
Micrognathia 20/29 
Dysmorphology of extremities 
Camptodactyly 28/30 
Hyoplastic dermal ridges/creases 15/16 
Clubfoot or rocker-bottom foot 27/29 
Arthrogryposis 31/31 
Male infants 14 
Female infants 17 
Cryptorchidism 14/14 





ment of fetal swallowing has been suggested as the likely 

cause of polyhydramnios.'* The facial deformities, es- 

pecially the small mouth, may be contributory. No other 

site of gastrointestinal stenosis or atresia was present in 

. ourcases. Almost all the reported cases of Pena-Shokeir 

syndrome manifested varying degrees of growth re- 

dardation. 

< Short umbilical cord. Avulsion of the umbilical cord 

- from the abdomen of the newborn infant during de- 

livery by cesarean section certainly must be a rare oc- 

currence and dramatically demonstrates how short the 

cord must have been. Miller et al.” identified common 

factors in newborn infants with short umbilical cords. 

These are early intrauterine constraint and gross struc- 

tural or limb defects that limit intrauterine movement. 

A variety of examples of limb dysfunction included 
arthrogryposis and the Pena-Shokeir syndrome. 

Moessinger et al.'^ provided experimental evidence 
that in rats, reduction of the amniotic fluid volume by 
amniocentesis with resultant oligohydramnios pro- 
duced short umbilical cords. Paralysis of rat fetuses with 
curare also resulted in short umbilical cords. It seems 
likely that normal fetal body activity is a requisite for 
the umbilical cord to reach its normal length and that 

any interference with such activity early in pregnancy 
may lead to a short cord. 

Pulmonary hypoplasia. The Pena-Shokeir syndrome is 
usually lethal during the first few days of life. The most 
frequent cause of death is pulmonary hypoplasia. Four 

infants that survived longer than 1 month have been 
described; they presumably had lesser degrees of lung 

— -hypoplasia.? > 1°05 
7 iie Whenever pulmonary hypoplasia is diagnosed, it is 
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Fig. 2. Case 2, postmortem photograph. This view demon- - 
strates hypertelorism, micrognathia, small mouth, limb de- - 
formities, and small thorax. In Case 1, the baby had an iden- 
tical appearance. 


usually accompanied by extrathoracic compression, 
thoracic cage compression, or intrathoracic com- |. 
pression." The most common cause of extrathoracic _ 
compression is oligohydramnios associated with im- - | 
pared renal function or renal agenesis or associated ` 
with prolonged amniotic fluid leakage. Another well- - 
known association is that of diaphragmatic hernia with - 
lung hypoplasia. A number of cases of primary lung 
hypoplasia in the absence of other anomalies have been 
reported. The Pena-Shokeir syndrome is unique in that 
the lung hypoplasia occurs along with increased am- 
niotic fluid volume. 

No single definition for hypoplasia of the lungs is 
universally accepted. An incomplete list of methods for 
assessing lung development includes lung weight for a 
given gestational age, lung weight for a given body 
weight, lung weight/body weight ratio," and radial al- 
veolar counts. Measurement of lung weight is influ. — 
enced by the amount of fluid in the lungs. Ratios are 
influenced by the degree of somatic growth retardation ] » 
present. Radial alveolar counts, properly performed, 
will give information about arrest of alveolar. de: 





‘opment. In our patients, absolute lung weight as well 
.as lung weight/body weight ratios were below normal. 
- The radial alveolar counts (not previously recorded in 
Pena-Shokeir syndrome) were below normal but were 
relatively less affected than the lung weights. 
. Facies. The facial features of Pena-Shokeir syndrome 
“are listed in Table I. Intubation of newborn infants with 
- Pena-Shokeir syndrome may be extremely difficult be- 
cause of their small mouths, rigid jaws, and narrow 
upper airways. The described facial deformities may 
be due to limitation of motion of the facial musculature, 
| secondary to mechanical or neurological impairment. 
2 Extremities. Deformations of the limbs, also a com- 
ponent of Pena-Shokeir syndrome, are present when- 
ever oligohydramnios is significant. These deforma- 
tions are usually attributed to the restricted space for 
_ joint movement in utero leading to contractures. The 
- increased volume of amniotic fluid in Pena-Shokeir syn- 
drome would make this explanation untenable. Ab- 
sence of skin creases in the palms and webbing indicate 
very early onset of deformations. The Pena-Shokeir 
. syndrome is a specific disorder, one feature of which 
is arthrogryposis. 
: Other anomalies. Cryptorchidism is universally present 
in males. Other anomalies are occasionally seen, but no 
organ system is predominantly involved. 
-Genetic aspects. The Pena-Shokeir syndrome occurs in 
both male and female infants. Five sets of siblings with 
Pena-Shokeir syndrome have been reported. Consan- 
jiinity was present in four families. Couples with af- 
fected children also have had normal offspring. Family 
pedigree investigations support an autosomal recessive 
inheritance. 
-. Etiology. Clinical observations and, more recently, an 
experimental model indicate that fetal akinesia may be 
responsible for all the manifestations of the Pena-Shok- 
eir syndrome: 15.5 One pathway leading to fetal akinesia 
r bsence of amniotic fluid; this has been discussed in 
relation to the facial anomalies, short umbilical cord, 
and. arthrogryposis as well as pulmonary hypoplasia. A 
second mechanism for production of fetal akinesia is 
neurological or muscular disease of the fetus. In five 
cases of the Pena-Shokeir syndrome, degeneration of 
the anterior horn cells has been noted on neuropath- 
ologic examination. An additional four newborn in- 
fants had atrophic degeneration of skeletal muscle in 
the absence of central nervous system disease. The ma- 
. jority of cases reported that had posunortem study of 
- the nervous system did not have any lesions described. 
In our two patients, autopsy disclosed no evidence of 
brain or spinal cord disease. The Pena-Shokeir syn- 
_ drome is thus not a homogeneous syndrome but prob- 
ably has a variety of etiologic mechanisms. 





There is mounting experimental evidence in animals | 
that fetal breathing movements are essential for normal 
lung development.” Absence of fetal breathing leads 
to severe degrees of pulmonary hypoplasia. It is our 
opinion that a valid diagnosis of Pena-Shokeir syn- 
drome must include some degree of pulmonary hy- 
poplasia; if it is absent, another related member of the 
arthrogryposis complex would be a better diagnosis. 

Fetal akinesia is an attractive concept because it can 
explain all the findings in the Pena-Shokeir syndrome, 
including the limb abnormalities, the facies, polyhy- 
dramnios, and the short umbilical cord. 

After Brenholz et al.’ suggested that the pancreatic 
islet cell hyperplasia might play a role in neuron dam- 
age, we reexamined the pancreases in our cases. Patient 
1 had normal islets; Patient 2 had marked hyperplasia 
of the pancreatic islets. 

Ultrasound and prenatal diagnosis. Chen et al* de- 
scribed the ultrasound findings in a fetus subsequently 
proved to have the Pena-Shokeir syndrome at 32 weeks’ 
gestation. Their findings included polyhydramnios, ret- 
rognathia, and flexion deformities of the extremities. - 


Ultrasound examination was performed in both our 


cases; the mother was reluctant to have an examination 
performed in the second pregnancy until 26 weeks of 
gestation. With knowledge of the nature of Pena-Shok- 
eir syndrome, this examination was more directed than 
the one performed during the first pregnancy. The 
facial features of the syndrome, including micro- 
gnathia, low-set ears, and deformed nose as well as 
arthrogryposis and camptodactyly, were clearly iden- 
tified. Rocker-bottom feet were seen. Polyhydramnios 
and intrauterine growth retardation were confirmed. 
Of some importance is the fact that on all three ex- 
aminations performed, fetal respiratory activity was ab- 
sent. This was true during an observation period of 90 
minutes. The absence of fetal breathing movements, 
which can usually be observed as early as 16 weeks’ 
gestation, may be the clue to early prenatal diagnosis. 
If such a diagnosis can be accomplished earlier in preg- 
nancy, it would provide the couple with the option « of 
termination. The presence of breathing movements 
and active limb motion would indicate a normal fetus 
if none of the other stigmata of the airs could be — 
identified by ultrasound. iu 
Early performance of an ultrasound examination — 
with study of the range of limb movements might also 
be helpful in diagnosis. As indicated by our examina- 
tions, camptodactyly and limited movement of joints as 
well as foot deformities are well advanced by the twenty- 
sixth week of pregnancy. Markedly increased amniotic - 
fluid volume may occur relatively late in the course. of 
the syndrome, although the amniotic c volume w was mod- 
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" ,erately increased at 26 weeks.. Cate 2 represents. the | 
"first prenatal diagnosis of the Pena-Shokeir- syndroníe. — 


Earlier prenatal diagnosis may be possible. ' ae 


Many instances of arthrogryposis are not lethal; do: 
not have lung hypoplasia as a component, and must ‘be 
distinguished from the Pena-Shokeir syndrome. Pre- l 
sumably, normal fetal breathing movements would be: 


observed on ultrasound examination. The facial anom- 
alies and the hand and foot abnormalities are present 
in trisomy 18, and therefore karyotyping of amniotic 


fluid cells to rule out this disorder might. be ‘useful, . 


although trisomy' 18, like Pena-Shokeir syndrome, 1S 


usually lethal during the early neonatal period. ! 
In summary, two siblings with lethal Pena-Shokeir’ 


syndrome have been reported. The ultrasound and ob-. 
stetric features of this syndrome have been reviewed. 


In the second case; prenatal diagnosis of this rare sýn- 
drome has been described for the first time. If the - 
absence of fetal respirations proves to be a-consistent - 


observation, then earlier prenatal diagnosis is possible: 
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Arrested puberty associated with a Sertoli-Leydig cell tumor 


Amalia C. Kelly, M.D., Michael A. Feinman, M.D., and Nabil Husami, M.D. 


New York, New York 


Androgen-producing ovarian tumors are rarely recognized as a cause of delayed or arrested puberty, 
despite their frequent association with secondary amenorrhea in the older patient. A case is discussed of a 
Sertoli-Leydig cell tumor in an 18-year-old gir! resulting in arrest of breast development and primary 


amenorrhea. (AM J OBSTET GYNECOL 1985;152:308-9.) 


'" Key words: Sertoli-Leydig cell tumor, arrested puberty 


Functional ovarian tumors are generally recognized 
as a cause of pseudo—precocious puberty. Androgen- 
producing ovarian tumors, although frequently asso- 
ciated with secondary amenorrhea, have rarely been 
reported as a cause of delayed or arrested pubertal 
development. The following case is an example of ar- 
rested pubertal development due to a functional Ser- 
toli-Leydig cell tumor. 


Case report 

The patient, a 17¥2-year-old nulligravid girl, pre- 
sented with primary amenorrhea and a l-year history 
of clitoromegaly and deepening voice. Breast devel- 
. opment began at age 13 but then failed to progress 
fully. Pubic hair began to develop at age 12 and pro- 
gressed normally. She had no excessive hair growth or 
temporal balding. Her past. medical history was unre- 
markable and she denied the ingestion of any medi- 
cations. The patient's one-older sister and mother both 
experienced normal puberty and menarche. On phys- 
ical examination, the patient was 69 inches tall and 
weighed 118 pounds. She was muscular in appearance 
and had a male body habitus and a husky voice. No 
hirsutism or temporal balding was noted; mild facial 
acne was present. Breast development had reached a 
Tanner stage III and no galactorrhea could be dem- 
onstrated. The abdomen was free of masses. Pelvic ex- 
amination revealed a female escutcheon (Tanner stage 
V) and a dlitoris enlarged to 4 by 1.5 cm. The vagina 
was poorly rugated; the uterus was small and there was 
a suspicion of a right adnexal mass. Pelvic sonogram 
confirmed the presence of a solid right ovarian neo- 
plasm measuring 6 cm in diameter. The initial hor- 
monal evaluation included a testosterone level of 390 
ng/dl (normal 19 to 120); a 17-hydroxyprogesterone 
level of 485 ng/dl (normal 10 to 280), and androstene- 
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dione level of 382 ng/d! (normal 70 to 310), and an 
estradiol level of 32 pg/ml (normal 10 to 500). 

With the presumptive diagnosis of an androgen-pro- 
ducing ovarian tumor, the patient underwent an ex- 
ploratory laparotomy. Àn intact neoplasm of the right 
ovary measuring 6 cm was found. The left ovary ap- 
peared normal and biopsy of that ovary had been re- 
fused. A right oophorectomy was performed. Patho- 
logic examination documented a Sertoli-Leydig cell tu- 
mor. After operation the androgen levels fell rapidly, 
with normal testosterone, androstenedione, and 17-hy- 
droxyprogesterone levels noted on the first postoper- 
ative day; the levels remained normal at her 7-week 
visit. The patient did well and had her first menses 6 
weeks postoperatively. At her 5-month visit, she re- 
ported the occurrence of menses at monthly intervals 
and the return of a feminine voice, but she had not yet 
reached a Tanner stage IV of breast development. 


Comment 


Ovarian neoplasms are rare in children and adoles- 
cents. Norris and Jensen,’ in reviewing the experience 
at the Armed Forces Institute of Pathology, found 353 
patients under the age of 20 with a primary ovarian 
tumor. This represented only 696 of their total number 
of ovarian neoplasms. Although Sertoli-Leydig cell tu- 
mors, also known as arrhenoblastomas, are the most 
common virilizing ovarian tumors, they comprise less 
than 196 of all ovarian tumors and hence are extremely 
rare in children. The mean age for the occurrence of 
this neoplasm is 34 years, although it has been diag- 
nosed at all ages. Norris and Jensen! in their review 
noted 14 cases in girls under 20 years, only two of which 
were discovered prior to puberty. Approximately 7596 
present with signs of virilization and there is less than 
a 596 incidence of bilaterality. Sertoli-Leydig cell tumors 
have been reported as a cause of heterosexual preco- 
cious puberty. The increased androgen production 
from these neoplasms may lead to secondary amen- 
orrhea in the postmenarchal woman.. À similar effect 
on the hypothalamic-pituitary-ovarian axis might also 
be expected in the pubertal girl, leading to an arrest 
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of further pubertal development. An analogous situ- 
ation would be the case of untreated congenital adrenal 
hyperplasia, where excessive androgen levels of adrenal 
origin have been associated with delayed puberty. Sev- 
eral cases of Sertoli-Leydig cell tumors have been re- 
ported in association with primary. amenorrhea. In 
1973, Brant? reported a case of an arrhenoblastoma in 
a 12-year-old girl who presented with primary amen- 
orrhea, acne, hirsutism, clitoromegaly, and deepening 
voice. The stage of pubertal development was not spec- 
ified and no steroid levels were included. No postop- 
erative menstrual function was reported. In the same 
year, Mahran and Iskander? reported a case of gyn- 
androblastoma, an ovarian tumor composed of both 
Sertoli-Leydig cell and granulosa cell components. This 
22-year-old woman presented with primary amenor- 
rhea; she was described as having poorly developed 
breasts and hypoplastic uterus and ovaries. Again, the 
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stage of pubertal development, steroid levels, and post- 
operative follow-up were not included. 

The case reported here is interesting in that the tu- 
mor's testosterone secretion reached a critical level after 
puberty had already begun, apparently just prior to 
menarche and at a Tanner stage III of breast devel- 
opment. Once the testosterone level decreased to the 
normal range after operation, menarche occurred and 
further progression through pubertal development is 
expected. — 
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Long-term survival rates with various chemotherapeutic 
regimens in Stages III and IV ovarian adenocarcinoma 


The influence of optimum pretreatment surgical resection 


J. J- Barlow, M.D., S. B. Lele, Mo and L. J. Emrich, Ph. D. 


Buffalo, New York 


This report compares long-term survival rates for patients treated with four different chemotherapeutic 
regimens for Stages !!| and IV ovarian adenocarcinoma. The patients were entered into consecutive, 
prospective, randomized studies with an essentially common chemotherapeutic arm. The first study 
compared the single agent melphalan with actinomycin D, 5-fluorouracil, and Cytoxan. The second study 
compared 5-fluorouracil plus Cytoxan and methotrexate-leucovorin rescue plus Cytoxan. The patient 
characteristics in the two studies were very similar except for more aggressive tumor-reductive operations 
in the second study. Observed survival rates for the first 2 years in the second study were very much 
higher than in the first study. However, by the third, fourth, and fifth years, the survival rates of the 5- 
fluorouracil-Cytoxan-treated individuals had reached the same low levels seen in the first study. It 
appears that an optimum surgical procedure by itself may enhance survival during the first 2 years. 
Survival with methotrexate—leucovorin rescue plus Cytoxan was statistically significantly better than with 
melphalan or actinomycin D—5-fluorouracil-Cytoxan. Third-, fourth-, and fifth-year survival rates with 
methotrexate-leucovorin rescue plus Cytoxan were substantially higher than with 5-fluorouracil-Cytoxan; 
however, the survival distributions for these two treatments were not statistically significantly different, 
Long-term survival rate data for patients with Stages IIl and IV ovarian adenocarcinomas treated with 
chemotherapy are rare. The 19% 5-year survival rate with methotrexate~leucovorin rescue plus Cytoxan in 
the present study is considerably higher than other reported. survival rates. (AM J OBSTET GYNECOL 


1985;152:310-4.) 


Key words: Long-term survival, ovarian cancer, chemotherapy 


Ovarian adenocarcinoma is one of the most che- 
moresponsive of the solid tumors and in recent years 
chemotherapy has emerged as the preferred postsur- 
gical treatment for Stages III and IV ovarian adeno- 
carcinoma. However, despite the increasingly high ini- 
tial response rates with recent combination chemother- 
apy, patients’ long-term survival rates have not been 
demonstrably improved. The literature contains abun- 
dant information concerning tumor chemoresponsive- 
ness and short-term patient survival, but there are very 
little data relating to long-term survival. 

Two of our previously reported prospective, ran- 
domized chemotherapy trials in Stages III and IV ovar- 
ian adenocarcinoma have now reached the point where 
all patients have been observed either to death or for 
a minimum of 5 years. These were consecutive studies 
that, in addition, had an essentially common chemo- 
therapeutic arm. The purpose of the present report is 
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to compare long-term survival of patients on these che- 
motherapeutic regimens and to examine possible prog- 
nostic factors contributing to long-term survival. 


Material and methods 


The first of the two studies, carried out between 1971 
and 1975, compared the single agent melphalan with 
the combination actinomycin D, 5-fluorouracil; and Cy- 
toxan.' One hundred eight patients were entered, 54 
in each chemotherapeutic arm of the study. The second 
study compared the efficacy of the combination high- 
dose methotrexate-leucovorin rescue plus Cytoxan 
with 5-fluorouracil plus Cytoxan.? Twenty-three pa- 
tients were randomized to each of these chemothera- 
peutic regimens. The second study was carried out be- 
tween 1976 and 1978. Both studies were conducted by 
the same investigators, and the same pathologist ex- 
amined all the pathologic material. All patients had 
histologically proved International Federation of Gy- - 
naecology and Obstetrics Stage III or IV epithelial 
ovarian cancers that were serous, mucinous, undiffer- 
entiated adenocarcinomas or other. All patients had 
had no prior therapy other than operation. | 

In the first study, single-agent Melphalan was given 
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Table I. Characteristics of patients with Stages III and IV ovarian adenocarcinoma treated in consecutive 


randomized trials 


Treatment 


Second study 


AC-FUCY Melphalan FUCY MECY 


Total No. of evaluable patients 


Mean (yr) z 7 (38-80*) 
Stage 

IH 36 

IV 11 
Histologic features 

Serous 35 

Mucinous 5 

Undifferentiated adenocarcinoma 5 

Other 2 
Histologic differentiation ! 

Well differentiated 3 

Moderately differentiated 26 

Poorly differentiated 18 
Operation 

Biopsy only, <25% 20 (43%) 

Tumor-reductive, 25045 17 (36%) 
Residual tumor after operation 

>2 cm 43 

<2 cm 3 (6%) 

] Unknown 


49 29 2] 
51.8 (27-72) 57 (30-81) 55 (11-78) 
37 17 17 
12 5. 4 
36 © 18 17 
5 9 | 
4 l 2 
4 ] l 
1 9 2 
33 1 8 
15: 9 1 
29 (45%) 5 (23%) 3 (14%) 
20 (41%) 14 (64%) 18 (86%) 
45 17 13 
4 (8%) 5 (23%) 8 (38%) 





AC-FUCY = Actinomycin D, 5-fluorouracil, and Cytoxan; FUCY = 5-fluorouracil and Cytoxan; MECY = methotrexate—leu- 


covorin rescue plus Cytoxan. 


in a dosage of 0.2 mg/kg/day in divided doses for 5 
days for a total dose of 1 mg/kg per 5-day cycle. The 
cycle was repeated every 4 weeks if blood counts were 
adequate. The treatment regimen with actinomycin D— 
5-fluorouracil-Cytoxan was 0.5 mg of actinomycin D, 
8 mg/kg of 5-fluorouracil, and 7 mg/kg of Cytoxan. All 
three agents were given intravenously for 5 days. The 
5-day cycle was repeated every 4 weeks if blood counts 
were adequate. In the second study the methotrexate— 
leucovorin rescue plus: Cytoxan regimen consisted of 


750 mg/M? of methotrexate administered as a 4-hour- 


intravenous infusion. Six hours after the completion of 
the methotrexate infusion, administration of leucovo- 
rin rescue was begun at a dosage of 10 mg/M? intra- 
muscularly every 6 hours for 12 doses. In addition, each 
patient received 250 mg/M? of Cytoxan intravenously 
per day for 5 days beginning on the day of the meth- 
otrexate infusion. Courses of treatment were repeated 
every 4 weeks, provided that blood cell recovery was 
adequate. The 5-fluorouracil-Cytoxan regimen con- 
sisted of 280 mg/M*/day of intravenous 5-fluorouracil 
for 5 days plus 250 mg/M?/day of intravenous Cytoxan 
for 5 days. Courses of 5-fluorouracil-Cytoxan were 
repeated every 4 weeks if blood cell recovery was 
adequate. 

The actinomycin D—5-fluorouracil-Cytoxan chemo- 
therapeutic arm of the first study and the 5-fluorour- 
acil-Cytoxan arm of the second study are considered 


to be common. The only difference between the two 
regimens was the exclusion of actinomycin D in the 
second study. It was dropped because it contributed 
substantially to toxicity and was not known to be active 
by itself in this disease. 

In these studies "biopsy only" is defined as <25% 
resection of tumor volume, and "tumor reduction" is 
defined as resection of 25046 of the tumor volume. 

Statistical methods. The duration of survival was cal- 
culated with the first day of chemotherapy used as day 
|. Estimated survival distributions were calculated by 
the method of Kaplan and Meier? Comparisons of sur- 
vival distributions were performed with Cox's regres- 
sion model.* All p values are one-sided; comparisons 
with p « 0.05 were considered to be statistically signif- 
icant. 


Results 


Table I depicts the patient characteristics for all 
evaluable patients in each of the two studies. Patients 
were considered evaluable if they received one or more 
courses of chemotherapy and were reexamined at least 
once after chemotherapy. The studies were quite com- 
parable with respect to patient age, stage of disease, 
histologic features, and histologic differentiation. The 
only factors that were obviously different were the ex- 
tent of the operation performed and the amount of 
residual tumor after operation. In the 5-fluorouracil- 
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Fig. 1. Survival by chemotherapeutic MECY = Methotrexate-leucovorin plus Cytoxan; FUCY = 5- 
fluorouracil plus Cytoxan; AC-FUCY = actinomycin D and 5-fluorouracil plus Cytoxan. 


Table II. Comparison of survival for each treatment regimen 


No. surviving and estimated survival rates 


MECY FUCY AC-FUCY 

(n = 21) (n — 22) (n = 47) (n — 49) 
] 17 8l 17 TI 24 51 25 51 
2 10 48 10 46 10 21 13 27 
3 8 38 4 18 6 13. 7 14 
4 6 29 2 9 3 6 3 6 
5 4 19 2 9 ] 2 2 4 


One-sided p value (from Cox's' proportional hazards model): MECY versus FUCY, 0.12; MECY versus AC-FUCY, 0.004; MECY 
versus melphalan, 0.003; FUCY versus AC-FUCY, 0.06; FUCY versus melphalan, 0.08. 


Cytoxan and methotrexate—leucovorin rescue plus Cy- 
toxan study, tumor reduction was emphasized, and 
whenever possible there was an attempt to reduce the 
residual tumor so that no single tumor mass was >2 
cm. 

Table II lists and compares the survival data for each 
regimen. The same data are plotted in Fig. 1. The 
observed survival rates of patients treated in the first 
study with either melphalan or actinomycin D—5-fluo- 
rouracil-Cytoxan were remarkably similar and the 
curves are virtually superimposable. Both therapies had 
51% survivors at the end of 1 year; 27% and 21%, 
respectively, after 2 years; 14% and 13%, respectively, 
at 3 years; 6% each at 4 years; and 4% and 2%, re- 
spectively, at 5 years. 

Also listed in Table II and plotted in Fig. 1 are similar 
survival data for patients treated with methotrexate— 
leucovorin rescue plus Cytoxan or 5-fluorouracil—Cy- 
toxan. The first point of interest is the substantially 
higher 1- and 2-year survival rates observed for patients 
treated with methotrexate-leucovorin rescue plus Cy- 


toxan or 5-fluorouracil-Cytoxan as compared to those 
with actinomycin D—5-fluorouracil-Cytoxan or mel- 
phalan. Eighty-one percent and 7796, respectively, of 
patients treated with methotrexate-leucovorin rescue 
plus Cytoxan or 5-fluorouracil-Cytoxan were alive at 
the end of 1 year. At the end of 2 years, 48% and 46%, 
respectively, had survived. This compares with 51% 
surviving 1 year and 21% or 27% for 2 years with ac- 
tinomycin D—5-fluorouracil-Cytoxan or melphalan. 
The patients treated with 5-fluorouracil-Cytoxan had 
higher observed 2-year survival rates than those treated 
with actinomycin D—5-fluorouracil- Cytoxan despite a 
higher initial response rate with actinomycin D—5-fluo- 
rouracil-Cytoxan.^? From the third year on, survival 
rates for patients receiving 5-fluorouracil—Cytox- 
an, melphalan, and actinomycin D—5-fluorouracil-Cy- 
toxan were essentially the same. As noted in Table I, 
the only apparent differences in patient characteristics 
between the actinomycin D—5-fluorouracil-Cytoxan 
and 5-fluorouracil-Cytoxan groups were in the extent 
of the operations performed and the amount of resid- 
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Table III. Characteristics of long-term survivors: Methotrexate-leucovorin rescue plus Cytoxan versus 5- 


fluorouracil and Cytoxan 


Stage 





] 1] III Serous Moderate 

2 56 III Serous Moderate 

3 39 III Serous Well 

4 - 55 IIl Endom. Poor 

5 50 III Adeno. Poor 

6 30 IIl Serous Moderate 

7 41 IV Serous Moderate 

8 57 III Serous poor 

9 69 III Serous Moderate 
10 58 III Serous Moderate 
11 55 III Serous - Moderate 
12 71 IV Serous Moderate 


Tumor 
reduction 


(70): - 











>75 «9 74+ Alive MECY 
with 
disease 
>75 <2 66+ Alive, MECY 
NED 
98 «2 76+ Alive, MECY 
NED 
>75 >? 62 Died of MECY 
disease 
50 92 51 Died of MECY 
disease 
95 <l. 56 Died of MECY 
disease 
>75 <l 41 Died of MECY 
i : disease 
50 >2 38 Died of MECY 
disease 
90 <2 70+ Alive, FUCY 
NED 
65 >2 63 Died of FUCY 
disease 
90 >2 37 Died of FUCY 
disease 
40 >?2 36 Died of FUCY 
disease 





ual tumor after operation. Forty-three percent of 
the actinomycin D—5-fluorouracil-Cytoxan group and 
23% of the 5-fluorouracil-Cytoxan group had only 
biopsies of the tumor. Thirty-six percent of patients in 
the actinomycin D—5-fluorouracil-Cytoxan group, as 
compared with 64% of patients in the 5-fluorouracil— 
Cytoxan patients, had tumor reduction. Six percent of 
patients in the actinomycin D—5-fluorouracil—Cytoxan 
group and 23% in the 5-fluorouracil—Cytoxan group 
had small residual tumor masses after operation. _ 

The third-, fourth-, and fifth-year: survival rates in 
the patients treated with methotrexate—leucovorin res- 
cue plus Cytoxan were substantially higher than those 
for any of the other regimens. In addition, patients 
receiving methotrexate-leucovorin rescue plus Cy- 
toxan had statistically longer survival times than pa- 
tients treated with actinomycin D—5-fluorouracil—Cy- 
toxan or melphalan (see Table II for p values). The 
methotrexate—leucovorin rescue plus Cytoxan regimen 
gave 3-, 4-, and 5-year survival rates of 38%, 29%, and 
19%, respectively. 

One might conclude from comparisons of the char- 


acteristics and the survival rates of patients receiv- 


ing 5-fluorouracil—Cytoxan and actinomycin D—5-fluo- 
rouracil—Cytoxan that surgical aggressiveness in the 5- 
fluorouracil—Cytoxan group accounted for the en- 
hanced observed 2-year survival rate. 

Table III details some of the characteristics of the 


long-term survivors (23 years) in the methotrexate- 
leucovorin rescue plus Cytoxan/5-fluorouracil-Cytox- 
an study. Of the long-term survivors treated with 5- 
fluorouracil-Cytoxan, only Patient 9 of the five patients 
listed in Table I who had residual tumor of <2 cm was 
a long-term survivor. This percentage (2096) of long- 
term survivors treated with 5-fluorouracil—Cytoxan 
and with small residual tumors did not differ from the 
18% (three of 17) of patients who were long-term sur- 
vivors with residual nodules of 72 cm. In contrast, five 
of eight (63%) patients listed in Table I with small re- 
sidual tumors treated with methotrexate—leucovorin 
rescue plus Cytoxan survived 23 years, whereas only 
three of 13 (23%) patients with residual tumor masses 
>2 cm, also treated with methotrexate—leucovorin res- 
cue plus Cytoxan, survived for =3 years. The corre- 
lations between long-term survival and small residual 
tumor were inconsistent. 


Comment 


These two consecutive, prospective, and randomized 
chemotherapeutic trials, with an essentially common 
chemotherapy arm, offer a good opportunity to study 
some of the factors contributing to long-term survival 
in patients treated for ovarian adenocarcinoma. 

It is generally agreed that tumor reduction is a pos- 
itive factor in prolonging survival if all remaining tu- 
mor masses are <2 cm in diameter. The present data 
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indicate that survival can be enhanced by aggressive 
tumor reduction in combination with methotrexate— 
leucovorin rescue plus Cytoxan. However, survival be- 
yond 2 years does not'appear to be influenced by the 
extent of the initial operation. The substantially better 
3- to 5-year survival rates in the methotrexate—leu- 
covorin rescue plus Cytoxan group appear to be a con- 
sequence of the improved chemotherapeutic efficacy 
of the regimen rather than of any other observed 
variable. . 

Since there are presently several new chemothera- 
peutic regimens with high-response rates available to 
treat patients with ovarian carcinomas, we must look 
beyond the response rates and assess the therapies in 
terms of long-term survival. The present study indi- 
cates that aggressive tumor reduction by itself may be 
able to lengthen survival during the first 2 years. This 
suggests that it may take more than 2 years of obser- 
vation, in patients with optimal operations, to separate 
the effects of tumor reduction from chemotherapeutic 
efficacy. | 

Reports of long-term survival rates in patients with 
Stages III and IV ovarian adenocarcinomas treated 
with chemotherapy are rare. Two large trials reported 
» «1096 5-year survival.^*? A recent report from one of 


the same institutions presented 4-year survival rates in 


a randomized study of a variety of single-agent and 

multiple-agent chemotherapeutic regimens.’ The over- 
-all patient survival rate was 24% at 4 years. Of these 
surviving patients, 45% had clinically demonstrable re- 
sidual disease. No individual single- or multiple-agent 
regimen appeared to be superior. A 4-year survival rate 
of 25% has been reported for the popular combination 
of cisplatin, Adriamycin, and Cytoxan.? The 29% 4- 
year survival rate with methotrexate—leucovorin rescue 
plus Cytoxan in the present study is comparable. 


The survival rates with methotrexate—leucovorin res- 


cue plus Cytoxan are statistically significantly better 


^ 
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than those with single-agent melphalan or multi- 
ple-agent actinomycin D—5-fluorouracil-Cytoxan. The 
19% 5-year survival rate, although modest, is to our 
knowledge the highest 5-year survival rate reported for 
advanced stages of this disease. 

In a more recent study an alternating chemothera- 
peutic regimen consisting of weekly cisplatin and 
monthly courses of methotrexate-leucovorin rescue 
plus Cytoxan has proved significantly better than meth- 
otrexate—leucovorin rescue plus Cytoxan alone in pro- 
ducing negative second-look laparotomies? and there- 
fore promises to increase the long-term survival rate 
above that achieved in this report with methotrexate— 
leucovorin rescue plus Cytoxan alone. 
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Effect of treatment with sodium valproate on plasma 
adrenocorticotropic. hormone and cortisol concentrations in 


pregnancy 


Christos G. Hatjis, M.D., James C. Rose, Ph.D., Charles Pippitt, M.D., and 


Melissa Swain, R.N. 
Winston-Salem, North Carolina 


To investigate whether treatment with valproic acid in pregnancy decreases adrenocorticotropic hormone 
and cortisol secretion, we measured their concentrations in maternal and umbilical cord blood from a 
patient receiving valproic acid. We found them to be normal. Valproic acid may not decrease 
adrenocorticotropic hormone/cortisol levels in pregnant patients or their fetuses. (AM J OBSTET GYNECOL 


1985;152:315-6.) 
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Key words: Valproic acid, pregnancy, adrenocorticotropic hormone, cortisol, fetus 


Valproic acid is a relatively new antiepileptic drug. 
During pregnancy, its use has been associated with an 
increase in the incidence of spina bifida and other neu- 
ral tube defects. In addition, it has been shown that 
valproic acid increases y-aminobutyric acid (GABA) 
brain concentrations. The latter may mediate the de- 
crease in adrenocorticotropic hormone (ACTH) levels 


observed in adult patients with Nelson's syndrome.’ Re- 


cently we had the opportunity to evaluate a patient who 
was being treated with valproic acid during pregnancy 
and in the intrapartum period. We measured maternal 
and fetal concentrations of ACTH and cortisol to an- 


swer the question whether this treatment decreases the _ 


concentrations of these two hormones in the fetal-ma- 
ternal unit. 


Case report 


S. W. was a 26-year-old, gravida 1, para 0, black 
woman with a 13-year history of myoclonic epilepsy. 
Her symptoms were inadequately controlled by Dilan- 
tin and phenobarbital as well as by carbamazepine. On 
initiation of valproic acid therapy, the number of fits 
decreased. When the patient started taking 3000 mg of 
valproic acid a day and achieved therapeutic levels, she 
became seizure free. 

Her prenatal course was essentially uncomplicated 
except for the seizures. For the last 3 months of her 
pregnancy, the only antiseizure medication she received 


was valproic acid. She was evaluated with semiweekly. 
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nonstress tests, which were reactive. She presented in 
spontaneous labor at term but required Pitocin aug- 
mentation. She was delivered spontaneously of a nor- 
mal 7- pound, 7Y* ounce male infant with Apgar scores 
of 8 and 9 at 1 and 5 minutes, respectively. The patient's 
postpartum course and the baby's immediate neonatal 
course were uncomplicated. Subsequently the patient 
was lost to follow-up. 

On the day of delivery the valproic acid level was 58 
pg/ml (therapeutic range 50 to 100 pg/ml). ACTH and 
cortisol concentrations were measured by specific ra- 
dioimmunoassays. In the immediate antepartum pe- 
riod, the ACTH concentrations were 57.8 to 66 pg/ml. 
During early labor the highest concentration was 161 
pg/ml while, at the time of delivery, it was 103 pg/ml 


. (normal value 194 + 28.3 pg/ml). The umbilical arte- 


rial ACTH concentration was 86 pg/ml while the con- 
centration of the umbilical vein was 172.6 pg/ml 
(normal value 143 + 7 pg/ml). Maternal cortisol con- 
centrations, measured at the same time as ACTH, in- 
cluded antepartum values of 270 to 412 ng/ml, intra- 
partum values of 780 ng/ml, and, at the time of delivery, 
values of 614 ng/ml (normal value 287 to 639 ng/ml). 
The umbilical arterial level was 206 ng/ml while the 
umbilical venous level was 147 ng/ml (normal values 
88 to 300 ng/ml). l | 


Comment 


The mode of action of valproic acid is not known. 
However, treatment with this drug results in increased 
concentrations of GABA, an inhibitory central nervous 
system neurotransmitter, by decreasing GABA trans- 
aminase activity. GABA is involved in both corticoste- 
roid hypothalamic feedback and the release of biolog- 
ically active corticosteroid-releasing factor. Hence, in 
patients with elevated baseline ACTH levels, such as in 
Nelson’s syndrome, treatment with valproic acid results 
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in reduced plasma ACTH concentrations.’ More re- 
cently, studies in children with seizure disorders? have 


suggested that treatment with valproic acid may result : 


in an incomplete suppression of ACTH as well as cor- 
tisol levels from normal baselines. 

To investigate whether these effects occur in the ma- 
ternal-fetal unit, we measured ACTH and cortisol levels 
in both maternal venous plasma and umbilical arterial 
and venous plasma in a patient receiving long-standing 
treatment with valproic acid. In contrast to the previ- 
ously published hormonal studies in children, where 
multiple anticonvulsants were used, this patient was 
not receiving any other medications. The ACTH and 
cortisol levels in our patient were well within the normal 
range for normal parturients. Similarly, the umbilical 
arterial and umbilical venous plasma ACTH and cor- 
tisol levels were not different from those reported in 
normal patients. Thus it appears that sodium valproate 
therapy during pregnancy and delivery may not de- 
crease ACTH and cortisol levels in the maternal and 
fetal compartment. 
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An extensive literature search did not yield any re- 
ports on the effects of sodium valproate therapy on 
ACTH and cortisol concentrations in normal pregnant 
patients or fetuses with normal baseline levels. Thus 
our observations represent the only instance in which 
these hormones have been measured in maternal-fetal 
plasma in this clinical setting. 

Because óf the potential teratogenicity and endocrine 
problems associated with sodium valproate therapy, its 
use during pregnancy should be restricted. If it is used, 
patients as well as their fetuses and neonates should be 
monitored closely for teratogenic effects as well as hor- 
monal disturbances. 
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Unsuccessful treatment of fetal immunologic thrombocytopenia 


with dexamethasone 


Chang-Sheng Yin, M.D., and James R. Scott, M.D. 


Salt Lake City, Utah, and Taipei, Taiwan, Republic of China 


Corticosteroid therapy near term for mothers with immunologic thrombocytopenia has recently been 
suggested as a clinically useful method to prevent neonatal thrombocytopenia. The unreliability of-this 
approach is illustrated by the case of an infant with a low platelet count delivered after the maternal 
administration of dexamethasone. (AM J OBSTET GYNECOL 1985;152:316-7.) 


Key words: Thrombocytopenia, dexamethasone, neonate 


Autoimmune thrombocytopenic purpura is caused 
by the production of an antiplatelet antibody and the 
subsequent destruction of platelets by the reticuloen- 
dothelial system. During pregnancy the maternal an- 
tiplatelet antibody can cross the placenta to produce 
fetal/neonatal thrombocytopenia, clinical bleeding, and 
increased risk of perinatal morbidity and mortality. 
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The administration of prednisone, 1 mg/kg/day, to 
pregnant women with autoimmune thrombocytopenic 
purpura produces a therapeutic response in the ma- 
jority, and the platelet count usually rises within 3 to 7 
days following initiation of treatment. It has been 
claimed that prednisone given to pregnant women dur- 
ing the last weeks of pregnancy prevents thrombocy- 
topenia in the infant’ but it has failed to do so in the 
experience of others. However, dexamethasone and 
betamethasone have been suggested as better cortico- 
steroids for this purpose, since placental transfer of 
those drugs results in a maternal/fetal concentration 
gradient of 1:1. In this report we describe the failure 
of maternal dexamethasone therapy to prevent throm- 
bocytopenia in the infant. es 
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Fig. 1. Maternal and neonatal platelet counts. 
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Case report 


S. L., a 21-yeár-old Oriental woman, was first seen at 
the Tri-Service General Hospital antenatal clinic in Tai- 
wan at 20 wéeks' gestation. A diagnosis of autoimmune 
thrombocytopenic purpura had been established at age 
18 by bone marrow éxamination and elimination of 
other causes for her low platelet count. Because of a 
poor response to prednisone therapy, a splenectomy 
was perfornied at that time. During the next 3 years, 
her platélet count remained in the range of 50,000 to 
100,000/mm? without any hemorrhagic symptoms. 

Physical examination revealéd a pregnant woman 
with scattered petechiae on the lower legs. Although 
the pregnaficy progressed uneventfully, her platelet 
count remained low (Fig. 1). Therefore at 37 weeks' 
gestation dexamethasone, 4 mg/day by intramuscular 
injection (equivalent to 30 mg/day of prednisone), was 
started. After 15 days of dexamethasone injections, she 
presented at 39 weeks with ruptured membranes, and 
induction of labor was initiated with oxytocin. However, 
at a cervical dilatation of 3 cm two fetal scalp blood 
samples revealed platelet counts of 38,000/mm? and 
49,000/mm*. Therefore, the 2950 gm male infant was 
delivered by cesarean section; Apgar scores were 8 and 
9 at 1 and 5 minutes. No excessive bleeding was en- 
countered during surgery, and except for low platelet 
counts, both mother and infant had uneventful clinical 
courses. The neonatal platelet counts are shown in 
Fig. 1. 


Comment | 

The rationale for corticosteroid therapy is based on 
the knowledge that these drugs increase the platelet 
count in patients with autoimmune thrombocytopenic 
purpura by suppressing Fc receptor function of mac- 


rophages, by impairing attachment and phagocytosis 
of the platelet-antibody complex, and perhaps by im- 
pairing antibody synthesis. If the corticosteroid crosses 
the placenta and enters the infant’s circulation, splenic 
removal of the infant's platelets, which are coated by 
maternal antibody, might be prevented. Prednisone, 
which is pharinacologically inactive, undergoes hy- 
droxylation in the liver to an active form, prednisolone. 
Both prednisolone and dexamethasone have 11-8 OH 
radicals responsible for their physiologic activity. The 
placenta is a rich source of 11-B-ol-dehydrogenase and 
is capable of converting the active steroid to its inactive 
Il-keto form. Approximately 51% of prednisolone is 
converted to 11-keto compounds, but little conversion 
of dexamethasone occurs. 

Nevertheless, the preserit case illustrates that mater- 
nal administration of dexamethasone cannot be relied 
upon to produce a normal fetal platelet count. It fur- 
ther confirms our contention that no antepartum ma- 
ternal parameters safely predict the fetal platelet 
count.* If clinical decisions regarding the route of de- 
livery are based on the fetal platelet count, then intra- 
partum fetal scalp blood sampling, despite technical 
problems in some patients, remains as the most de- 
pendable method. 
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Current Development 


Prostacyclin and thromboxane in gynecology and obstetrics 


O. Ylikorkala, M.D., and U.-M. Makila, M.D. 
Helsinki and Ouli, Finland, and Washington, D. C. 


The gynecologic and obstetric implications of the smooth muscie—relaxing, antiaggregatory prostacyclin 
and its endogenous antagonist, thromboxane A,, are reviewed. In addition to the vascular wall and 
circulating platelets, which are primary sources for prostacyclin and thromboxane A,, respectively, 
reproductive tissues produce great amounts of these prostanoids, evidently for the regulation of the 
vasculat tone and/or vascular platelet interaction. Several gynecologic and obstetric disorders are 
characterized by abnormalities in prostacyclin and/or thromboxane A). in primary menorrhagia the uterine 
release of prostacyclin is increased, and consequently menstrual blood loss can be reduced with various 
prostaglandin synthesis inhibitors. Prostacyclin relaxes the nonpregnant myometrium in vitro and may also 
do so.in vivo, although intravenous infusion of prostacyclin has no effect upon the uterine contractility in 
nonpregnant or pregnant subjects. Patients with pelvic endometriosis may have increased levels of 
prostacyclin and thromboxane A, metabolites in the peritoneal fluid. The prostacyclin/thromboxane A, 
balance shifts to thromboxane A, dominance in patients with gynecologic cancer. During pregnancy the 
production of prostacyclin and thromboxane A, increases in the mother and fetoplacerital tissue. 
Preeclampsia and other chronic placental insufficiency syndromes are accompanied by prostacyclin 
deficiency i in the mother and in fetomaternal tissues and by an overproduction of thromboxane A;, at least 
in the placenta. These changes may account for the vasoconstriction and platelet hyperactivity, which are 
pathognomonic for hypertensive pregnancies. By directing the prostacyclin/thromboxane A, balance to 
prostacyclin dominance (by dietary manipulation, adiministration of prostacyclin and/or its analogues, drugs 
with prostacyclin-stimulating and/or thromboxane A,-inhibiting action), it may be possible to prevent and/or 
treat hypertensive pregnancy complications in the future. (AM J OBSTET GYNECOL 1985;152:318-29.) 


Key words: Menorrhagia, uterine contractility, hormones, cancer, preeclampsia 


The so-called classical prostaglandins, the existence 
of which has been known for more than 50 years,' are 
of crucial significance in various fields of human re- 
production.? They have also provided logical expla- 
nations for some gynecologic disorders, for iristance, 
primary dysmenorrhea,” and consequently prostaglan- 
din synthetase inhibitors are currently used for its treat- 
ment.‘ However, the role of classical prostaglandins is 
by no means as clear in mariy other gynecologic and 
obstetric disorders. Therefore, there was much interest 
aroused among gynecologists and obstetricians in the 
mid-1970s when two new prostanoids with potent ac- 
tions on smooth muscle cells, thromboxane A.” and 
prostacyclin (also called epoprostenol or prostaglandin 
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I;),^ were discovered. It is now time, nearly a decade 
after their discovery, to summarize what has been 
learned about these prostanoids in gynecology and ob- 
stetrics. 


Prostacyclin ás cause of vasodilation and 
inhibitor of platelet aggregation 


Prostacyclin, which was first identified from the vessel 
wall? is chemically a bicyclic allylic ether prostaglandin." 
Although endothelial cells produce the majority of the 
vascular prostacyclin, it can also be synthesized by other 
vessel wall components, such as smooth muscle cells? 
and even nonvascular tissues.? Prostacyclin, which is 
unstable in a buffer solution of physiologic pH (half- 
life 2 to 3 minutes), is hydrolyzed nonenzymatically 
to 6-keto-prostaglandin F,, or metabolized enzymati- 
cally through 15-dehydrogenase to different metabo- 
lites? '*? (Fig. 1). It is not known, with certainty, how 
large a portion of prostacyclin is degraded through 
enzymatic and nonenzymatic pathways.and whether 
this distribution changes in various physiologic condi- 
tions. In any case the measurements of these metabo- 
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Fig. 1. Schematic pathways of prostacyclin (PGI) and thromboxane A, (TxA) biosynthesis and 


metabolism. 


lites in plasma or urine have commonly been used for 
the assessment of prostacyclin synthesis in vivo. Pros- 


tacyclin was at first thought to be a circulating hor- 


mone," but its presence in the circulation in physio- 
logically significant concentrations has since been dis- 
puted." 4 This does not of course argue against the 
role of vascular wall prostacyclin in local vascular he- 
mostasis. 

Prostacyclin is the most potent inhibitor of platelet 
aggregation yet discovered, and it is also a potent va- 
sodilator.5 Other effects include a decrease in blood 
pressure, tachycardia, facial flushing,” stimulation of 
the renin-angiotensin-aldosterone axis, and increases 
in blood glucose, glucagon, prolactin, and cortisol lev- 


els." Since these data have been obtained by means of 


intravenous infusion of large doses of prostacyclin, it 
is possible that many of the changes involved may be 
pharmacologic rather than physiologic effects of pros- 
tacyclin. 


Thromboxane as cause of platelet aggregation - 
and vasoconstriction 


Thromboxane A, is formed from cyclic endoperox- 
ides through thromboxane synthetase, particularly in 
platelets,’ and also in other tissues, including the vas- 
cular wall? It differs in structure from the other pros- 
taglandins in that the cyclopentane ring is replaced by 
a six-membered oxane ring (Fig. 1). Thromboxane A, 


induces platelet aggregation and is a potent vasocon- 


strictor.’ It is rapidly hydrolyzed to thromboxane B; at 
a physiologic pH (half-life of 30 seconds),® and the 
latter, being a more stable prostanoid, has been used 
for monitoring the production of thromboxane A,'* '* 


(Fig. 1). 


increased prostacyclin generation in 
menorrhagia 


Primary menorrhagia refers to the menstrual blood 
loss of more than 80 ml in otherwise healthy women. 
Although it is a common disorder occurring in some 
2% to 10% of the female population, its etiology has 


remained obscure.” Most recent evidence suggests that 
endometrial prostaglandins may play a role in men- 
orrhagia. This is supported by the data that the uptake 
of arachidonate into neutral lipids is about twofold 
higher in menorrhagic endometrium compared to nor- 
mal endometrium” and endometrial levels of prosta- 
glandin E in women with dysfunctional or menorrhagic 
bleeding are increased."?* The human endometrium 
and myometrium are also capable of generating pros- 
tacyclin and thromboxane A,” and in view of the 
potent vascular and platelet actions of prostacyclin and 
thromboxane A, they are more likely candidates for 


causing menorrhagia than are classical prostaglandins. 


It is indeed known that the endometrium and myo- 
metrium together, but not separately, generate ex- 
cessive bleeding—promoting prostacyclin in menor- 
rhagia.**^ ' This implies that the balance between pros- 
tacyclin and thromboxane A, in the endomyometrium 
shifts to a dominance of prostacyclin in primary men- 
orrhagia. However, if the endometrial prostaglandin 
biosynthesis shifts to dominance of the F series, the 
clinical consequence can be primary dysmenorrhea’ 
with normal menstrual blood loss.” Nowadays, the most 
common reason for menorrhagia is the use of an in- 
trauterine contraceptive device, which increases the lev- 
els of classical prostaglandins in the endometrium” and 
may also do so in the case of prostacyclin, although no 
conclusive data exist on this point so far. Further sup- 
port for the role of increased uterine production of 
prostacyclin and perhaps prostaglandin E in menor- 
rhagia comes from trials demonstrating that various 
prostaglandin synthesis inhibitors reduce menstrual 
blood loss in women with essential and/or intrauterine 
contraceptive device-induced menorrhagia (Table I). 
Nevertheless, endometrial fibrinolysis rather than pros- 
tanoid release may be a more significant reason for 
intrauterine contraceptive device—associated menor- 
rhagia, because a fibrinolysis inhibitor (tranexamic acid) 
is more effective than a prostaglandin synthesis inhib- 
itor (diclofenac sodium) in treatment of intrauterine 
contraceptive device—induced menorrhagia.^ 
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Table I. Reduction by prostaglandin synthesis inhibitors of essential or intrauterine contraceptive ` 
device—induced menorrhagia 





Treatment 






Reason for 
menorrhagia 


No. of patients 


Mefenamic acid,* 500 mg Essential 6 
3 times per day during 
menstruation 
Mefenamic acid, 500 mg. Intrauterine 15 (menstrual 
3 times per day during contracep- blood loss 
menstruation tive device 280 ml) 
Mefenamic acid, 500 mg Essential 22 (menstrual 
4 times per day for blood loss 
3 days | 780 ml) 
Naproxen, Intrauterine — 34 (menstrual 
500 + 250 + 500 mg contracep- blood loss 
for 3 days tive device >80 ml) 
1000 mg on day 1 and "EM 
750 mg on days 2-3 | 
Ibuprofen, 400 mg 4 Intrauterine 20 
times per day for a contra- 
maximum of 7 days ceptive 
device l 
Mefenamic acid; 500 mg Essential 30 (menstrual 
3 times per day blood loss 
during menstruation >80 ml) 
Naproxen, 500 + 250 mg Essential 4 i 
on first 2 menstrual Intrauterine 5 
days, 250 mg 2 times contra- 
per day from day 3 ceptive 
up to 7 days device 
Diclofenac sodium, 50 mg Intrauterine 19 (menstrual 
3 times on day l and contra- blood loss 
25 mg 3 times on ceptive 780 ml) 
menstrual days 2-5 device 





Before During | Reduction 
‘treatment | treatment (96) 
119 60 













Menstrual blood loss 
(ml) (mean) 







Investigators 


49 Anderson et al.,? 

1976 

104 68 34 Guillebaud et al.” 
1978 

137 ' 76 45 Haynes et al.,” 
1980 

144 ‘108 32 Davies et a1.,? 
1981 

120 95 22 

72 57 32 Roy and Shaw; 

1981 

111 -77 30 Fraser et al.,*4 
1981 

141 ` 107 24 Rybo et al.,* 

172 107 37 198] 

125. 2 102 20 Ylikorkala and 


Viinikka,” 1983 


*One patient received flufenamic acid, 200 mg three times per day. 


Prostacyciin and thromboxane in uterine 


contractility. 


In view of the uterine production of the smooth mus- 
cle-active prostacyclin and thromboxane Ay,,” 79 one 
can ask if they have any role in the regulation of uterine 
contractility." Prostacyclin at concentrations of 100 to 
600 ng/ml inhibits the spontaneous activity of strips of 
nonpregnant human uterus in vitro.**° The half-life 
of prostacyclin is considerably lengthened in human 
plasma (up to 60 minutes), presumably because of the 
binding of prostacyclin to albumin;*' * therefore, the 
effect of prostacyclin infusion on uterine contractility 
can also be studied in vivo. Repeated intravenous in- 
jections of 2 to 8 wg of prostacyclin had no effect on 
uterine contractility in four of six nonpregnant women; 
in the other two there was a slow elevation of uterine 
tonus.“ Moreover, intravenous infusion of incremental 
doses of prostacyclin up to 8 ng/kg/min caused no 
changes in uterine contractility either during menstrua- 
tion or in any other phase of the cycle in eight healthy 
nonpregnant women.“ With regard to the pregnant 
uterus, prostacyclin induced a biphasic response with 


initial stimulation followed by transient inhibition on 
strips from the upper and lower uterine segments in 
vitro." In vivo a single dose of 100 ug of prostacyclin 
given into the extra-amniotic space did not prevent 
uterine contractions induced with intra-amniotic in- 
stillation of a prostaglandin F,, analogue,” and intra- 
venous infusion of prostacyclin (up to 8 ng/kg/min) 
during late pregnancy did not cause labor.*' Thus pros- 
tacyclin has a well-established capacity to change uter- 
ine contractility in vitro, but no conclusive evidence 
exists on its role in uterine contractility in vivo. The 
vascular smooth muscle seems much more sensitive 
than myometrium to the action of prostacyclin. 

Thromboxane A; is also an antagonist of prostacyclin 
with regard to myometrial contractility, since it con- 
tracts the human.myometrium in vitro.** ^5 Thrombox- 
ane A, does not seem to totally lose this activity during 
its hydrolysis to thromboxane B,, because intrauterine 
instillation of a large dose of thromboxane B, (100 pg) 
clearly elicited uterine contractions in women.“ This 
finding may suggest a role of menstrual blood throm- 
boxane B, in dysmenorrhea.* 
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Table II. Peritoneal fluid (mean) concentrations of 6- saeco, prostaglandin F,, and thromboxane B, in 


patients with endometriosis and control women 


6-Keto-prostaglandin Fia (pg/ml) 
- No No 
endometriosis Endometriosis endometriosis 


Thromboxane B, (pgiml) 


Investigators 
A al.,9! 44,500* (n = 14) 3850 (n = 15) 2270t (n = 15) 380 
Rock et a1.,* 
1982 
Mild disease Not measured 88 (n = 15) 132 (n = 17) 
Moderate 95 (n = 15) 
disease 
Severe disease 116 (n = 13) 
Sgarlata et al.,? 
1983 
Mild disease 920 (n = 8) 1340 (n 2 9) 220 420 (n = 9) 
Moderate 1450 (n = 8) 250 
disease 
Severe disease 2370 (n = 9) 550 
Dawood et al.,? 33201 (n — 16) 480 (n = 10) 114 230 
1984 i 
Ylikorkala et al.,” 
1984 
Mild disease 535 (n = 13) 335 
Moderate 792 (n = 8) 612 
disease 
Severe disease 1027 (n = 8) 852 
All 742§ (n = 29) 515 (n = 25) 5548 333 


*Comparison between endometriosis and no endometriosis groups: p « 0.01. 
TComparison between endometriosis and no endometriosis groups: p < 0.025. 
tComparison between endometriosis and no endometriosis groups: p « 0.02. 
$Comparison between endometriosis and no endometriosis groups: p « 0.05. 


Effects of estrogens and progestins on 

prostacyclin and thromboxane 

It is well known that women using estrogens are sub- 
ject to an increased risk of thrombosis, but the causative 


mechanisms have been poorly understood. Therefore, _ 


the effects of estrogens and/or progestins on prosta- 
cyclin and thromboxane A, have been studied as well. 
Treatment with combination oral contraceptives in- 
creased prostacyclin synthesis in rats'^ *° and humans? 
when prostacyclin production was assessed by bioassay 
of prostacyclin-like activity. In contrast, treatment with 
ethinyl estradiol decreased the release of vascular pros- 
tacyclin and increased platelet aggregation in rabbits.?! 
In women, the prolonged use of estrogen-containing 
pills was accompanied by reduced prostacyclin pro- 
duction, as measured by plasma 6-keto-prostaglandin 
F,,, but by no change in plasma or serum thromboxane 
B,; the progestogen-only pills had no effect on plasma 
6-keto-prostaglandin Fa.“ Furthermore natural estro- 
gens, as used for climacteric replacement therapy, cause 
no change in plasma 6-keto-prostaglandin F,,.? These 
data may imply that synthetic estrogens suppress pros- 
tacyclin production perhaps to the extent that such 
suppression becomes a factor in thrombogenesis during 
the use of combination oral contraceptives. 


Prostacyclin and thromboxane in endometriosis 


Mild or moderate endometriosis is often associated 
with infertility, although the ovaries, tubes, and uterus 
are apparently healthy. Infertihty in these women may 
be caused by some biochemical abnormality or abnor- 
malities possibly present in the peritoneal fluid bathing 
the tubes and ovaries. This abnormality may represent 
the capability of prostacyclin and thromboxane A, to 
change the tuboovarian function.****°° Because the vol- 
ume of peritoneal fluid in patients with endometriosis 
has been reported to be decreased," normal,” "° or 
increased,” we feel that one should study the concen- 
trations rather than the absolute amounts of prosta- 
cyclin and thromboxane A, in the peritoneal fluid. 

Drake et al." were the first to report increased levels 
of 6-keto-prostaglandin F,, (a metabolite of prostacy- 
clin) in peritoneal fluid of patients with endometrio- 
sis. This finding has been confirmed by two other 
groups? ** (Table II). Two groups?" ** have found in- 
creased levels and two other groups?* ? normal levels 
of thromboxane B, in peritoneal fluid of patients with 
endometriosis. Sgarlata et al. found normal levels of 
6-keto-prostaglandin F,, and thromboxane B, in the 
peripheral plasma of patients with endometriosis. It is 
also noteworthy that patients with unexplained infertil- 
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ity * had increased peritoneal fluid prostanoids, but 
those with chronic pelvic inflammatory disease or pain 
did not.? The different antibodies and standards may 
be one explanation for the marked difference in the 
absolute levels of peritoneal fluid 6-keto-prostaglandin 
F,, and thromboxane B, (Table II). 

It is not definitely known which sources contribute 
to the peritoneal fluid 6-keto-prostaglandin F,, and 
thromboxane B,. They do not originate in the ovaries 
. because they show no cyclic variation and no depen- 
dence on the simultaneous levels of ovarian steroids? 
and because the concentrations of 6-keto-prostaglan- 
din F,, and thromboxane B, in human follicular fluid 
are normal in patients with endometriosis and are 


no higher than those in peritoneal fluid. Perhaps 


endometriosis implants, which are capable of pro- 
ducing 6-keto-prostaglandin F,, and thromboxane B; 
in vitro,” release 6-keto-prostaglandin F,, and throm- 
boxane B, into peritoneal fluid. Other possible sources 
include peritoneal macrophages, retrograde menstrua- 
tion, and/or the pelvic peritoneum itself." 55" Regard- 
less of the origin of peritoneal fluid 6-keto-prostaglan- 
din F,, and thromboxane B,, it is tempting to speculate 
that the possible endometriosis-associated changes in 


these prostanoids may interfere with ovarian and/or ` 


tubal function and thereby contribute to infertility. 
In view of the alleviation of endometriosis-associated 
dysmenorrhea by prostaglandin synthesis inhibitors,** 
it is pertinent to ask whether these drugs could be 
used to improve endometriosis-associated infertility as 
well. 


Prostacyclin and thromboxane in gynecologic 
cancer 


Although it is well established that the conversion of 
arachidonic acid to classical prostaglandins is increased 
in cancer cells, ?? there are few studies on the impli- 
cations of prostacyclin and thromboxane A; in cancer. 
Patients with cervical, endometrial, and ovarian cancer 
had elevated plasma levels of 6-keto-prostaglandin 
F,,,7" ? but these levels became normal after treat- 
ment.” Also the plasma levels of thromboxane B, and 
the capacity of platelets to produce thromboxane A, 


were increased in patients with ovarian cancer," and . — 


the balance between prostacyclin and thromboxane A, 
shifted to a dominance of thromboxane A, in patients 
with gynecologic cancer.” This could be one reason for 
the increased occurrence of thromboembolism in can- 
cer patients. The combined administration of doxo- 
_rubicin, cyclophosphamide and cis-platinum for the 
treatment of ovarian cancer decreased plasma 6-keto- 
prostaglandin F,, levels but caused no changes in 
thromboxane B,"; the infusion of cis-platinum alone 


had no effect on prostacyclin generation." Thus, in | 


addition to the cancer itself, treatment with cytostatic 
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agents may change the prostacyclin/thromboxane A, 
balance. 

It is well established that circulating platelets may 
determine the fate of cancer cells that have entered the 
circulation.” According to this theory, cancer cells that 
are surrounded by platelets are not destroyed but in- 
stead can attach to the vascular endothelium, thereby 
forming a metastasis. On the other hand, because pros- 
tacyclin and thromboxane A, potently affect platelet 
function, a role for these prostanoids in tumor metas- 
tasis has been proposed. There is indeed a great deal 
of evidence from animal experiments that injection of 
prostacyclin or stimulation of endogenous prostacyclin 
prevents the formation of metastasis.” ” It seems 
worthwhile to study whether prostacyclin infusion dur- 
ing cancer operations could prevent metastases in hu- 
mans, but so far no data exist. 


Increased prostacyclin production during 

pregnancy 

The maternal and fetal circulations are characterized 
by low vascular resistance and vasodilation.””” These 
changes may be caused by a member of the prosta- 


 glandin family,” perhaps by prostacyclin. Several preg- 


nancy-associated tissues, such as the human myome- 
trium,®! decidua, chorion, amnion,® and trophoblast,® 
produce the vasodilator prostacyclin in vitro. The pro- 
duction of prostacyclin by the placenta, as seen in many 
studies,** ***? has been disputed by one group.” Among 
all pregnancy-associated tissues, the umbilical vessels 
have the greatest relative prostacyclin production, as 
shown in various study models with use of the umbilical 
vessels, microsomes,” homogenates,’ rings,“ or 
whole vessel perfusion.” This prostacyclin production 
may be of utmost importance in the regulation of the 
umbilical blood flow in humans." The maternal vas- 
culature can also increase its prostacyclin output, as 
seen from the increased release of prostacyclin by the 
uterine vessels in pregnant women.'” 

Maternal prostacyclin production in vivo has been 
measured in terms of plasma 6-keto-prostaglandin F,, 
by radioimmunoassay'?*"5 or with gas chromatogra- 
phy—mass spectrometry." The results are variable, 
showing decreased, unchanged, ?*'* and increased!” 
levels of 6-keto-prostaglandin F,, during pregnancy. In 
the only longitudinal work, the maternal plasma 6-keto- 
prostaglandin F,, level increased during the midtrimes- 
ter, but this rise disappeared in late pregnancy. The 
maternal plasma 6-keto-prostaglandin F,, is lower than 
the fetal 6-keto-prostaglandin F,, level, as measured 
from umbilical cord plasma.?* '? Maternal plasma 6- 
keto-prostaglandin F;, rose during parturition, ce- 
sarean section, ? and vacuum curettage,'’ evidently as 
a result of the intrauterine prostacyclin release during 
these events. 
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The presence of prostacyclin in amniotic fluid has 
been shown by bioassay of prostacyclin-like activity hN? 
and by radioimmunoassay of 6-keto-prostaglandin 
F,,.*'5 The amniotic fluid 6-keto-prostaglandin Fa 
level increases with advancing gestational age,!'* ' dur- 
ing labor,!"*""6 and with midtrimester abortion." It may 
originate from various OECTA tissues and/or fetal 
urine.'" 

The measurement of 6-keto-prostaglandin E in 
plasma may not be so reliable an index of prostacyclin 
production as it was originally thought.!* !? * There- 


fore, it was of interest that there were about fivefold. 


increases in the urinary excretion of the enzymatic 
metabolites of prostacyclin (2,3-dinor-6-keto-prosta- 
glandin F, and 15-keto-13,14-dihydro-2,3-dinor-6- 
keto-prostaglandin F,,) during pregnancy.' This gives 
further support for the proposal that prostacyclin pro- 
duction increases during pregnancy. It is not known, 
however, whether this rise comes solely from the ma- 
ternal vasculature or whether the fetoplacental unit also 
contributes to it. 


Reduced prostacyclin production in 

preeclampsia 

Preeclampsia is characterized by increased blood 
pressure, general vasoconstriction, and platelet hyper- 


activity. "° Theoretically these changes could be 


caused by a deficient productiori of the vasodilator and 
antiaggregator prostacyclin. There is indeed a prosta- 


cyclin deficiency in the fetal and maternal tissue, am-- 


niotic fluid; and maternal uririe in preeclampsia (Ta- 
ble III). However it has remained questionable as 
to whether this: prostacyclin deficiency is a primary 
change, and thus perhaps a cause of preeclampsia, or 


. whether it reflects some other, more primary changes, 


such as an increase in lipid peroxides, which is known 
to occur in preeclamptic women and which can specif- 
ically inhibit the synthesis of prostacyclin."* Never- 
theless preliminary data suggest that a decrease in 
prostacyclin production precedes the onset of pre- 
eclampsia. 


Reduced prostacyclin production in nontoxemic 
complications 


Vascular and platelet changes similar to those in pre- 
eclampsia can occur in nontoxemic pregnancy compli- 
cations as well. Maternal smoking causes such changes 
and may result in spontaneous abortion, prematurity, 
fetal growth retardation, or fetal death."* In theory, 
these complications could be a result of diminished 
prostacyclin production, as shown in the umbilical ves- 
sels of infants born to.smoking mothers in some 


reports?" ?* but not all.? It is not known which con- 


stituent of the cigarette smoke is responsible for the 
possible reduction in prostacyclin synthesis. It could be 
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nicotine, which inhibits: prostacyclin synthesis in car- 
diovascular tissue? and which might have the same 
effect on human umbilical vessels.” Additionally, preg- 
nancy in diabetic women can present complications, 
possibly as a result of a disturbed vascular-platelet in- 
teraction. A prostacyclin deficiency could be a factor, 
as a deficiency has been detected in the umbilical vessels 
of infants born to diabetic mothers*” ?? but not in the 
amniotic fluid.!5 A prostacyclin deficiency may also be 
associated with repeated abortions, intrauterine growth 
retardation, arid intrauterine death.?* !*! 


Increased synthesis of thromboxane during 

pregnancy 

All pregnancy-associated tissues (myometrium, de- 
cidua, placenta; fetal vessels, and membranes) are 
known to produce thromboxane Ag in vitro. 8% 53. 132-133 
The order of thromboxane A, production by various 
pregnancy tissue is approximately placenta > decidua 


-> amnion > chorion > myometrium. Thromboxane 


A, production in vivo, as measured by maternal plasma 
thromboxane B, levels, increased during pregnancy in 
two studies? 75 but not in another. A rise in the 
maternal plasma thromboxane B; level could originate 
from various intrauterine tissues, since operative ma- 
nipulations were accompanied by rises in maternal 
plasma thromboxane B,.'9? ©% The capacity of ma- 
ternal platelets to synthesize thromboxane A, iricreases 
during pregnancy.* Thromboxane B, is also present 
in amniotic fluid during the midtrimester''* and at 
term,” and its level increases with advancing gesta- 
tional age'? and during labor.” In view of the vaso- 
constricting and proaggregatory action of thrombox- 
ane Ags, it has been speculated that it plays a role in 
placenta] separation or closure of umbilical vessels after 
birth."? 


Increased thromboxane production in 
preeclampsia 


In addition to prostacyclin deficiency, exaggerated 
thromboxane A, generation could, at least in theory, 
cause. platelet-vascular changes pathognomonic for 
preeclampsia. Maternal plasma thromboxane B, levels 
in pregnáncy-induced hypertension were increased in 
one study'® but normal in another. The production 
of maloriyldialdehyde by the platelets, which reflects 
approximately the same pathway as that of thrombox- 
ane B, is enhanced in pregnancies complicated by 
chronic placental insufficiency,'*? and the platelet’s life 
span is shortened in preeclampsia as assessed by the 
recovery of malonyldialdehyde production after aspi- 
rin ingestion."*' Also the placental production of throm- 
boxane B; is increased in preeclampsia. Because the 
balance between prostacyclin and thromboxane Ag, 
rather than either agent alone, may be a factor in the 
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Table III. Prostacyclin, production in preeclampsia 














Preeclamptic 
Investigators Biologic sample patients (n) 
Remuzzi et al,,’° Placental/umbilical - 5 
1980 , vessels 
Downing et al:,” Umbilicàl artery 13- 
- 1980 | | | 
Bussolino et al.,'?! Placental veins, 6 
1980 maternal subcu- 
taneous vessels 
Bodza et a].,"! Amniotic fluid (5 
1980 | a 
Ylikorkala et al., *  *- Amniotic fluid 27 
1981 BT a 
Lewis et al.,'?! Maternal plasma — 1 
.1981 | 
Carreras et.al.,® . Umbilical artery ` 5 
‘1981 | 
2 Placental vein 5 
Stuart et al.,"° . Umbilical artery 5 
. 198T s 
. Dadak et al.," Umbilical artery 10 
1982 | "m 
Mäkilä et al.,'? Umbilical artery 9 
1984 ' 
Ylikorkala et al.,'5 . Maternal plasma 22 
1981 
' Koullapis et al.,’” '. Maternal plasma " 19 
1982 K 
Goodman et al.,!? Maternal urine 6 


1982 


regulation of the platelet-vascular function,’ it is of in- 
terest that this balance shifts to a dominance of throm- 
boxane A, in amniotic fluid. and uinbilical vessels!” 
in preeclampsia. i 


Manipulation of prostacyclin and thromboxane In 

the treatment of hypertensive pregnancies 

Although the significance of prostacyclin deficiency 
and/or thromboxarie A, overproduction in the devél- 
opment: of pregnancy complications is not definitely 
known and there is no dependence between the human 
fetoplacental blood flow and maternal plasma 6-keto- 
prostaglandin F,, and thromboxane B,,' 15 we must 
still ask whether one can prevent or treat these preg- 
nancy complications by changing prostacyclin and/or 
thromboxane A, levels. Support for this speculation 














Conirol 
subjects Measurement of ; 
(n) prostacyclin Result 


9 Bioassay in vitro Reduced 
Bi Bioassay in vitro Reduced 
"9. Bioassay in vitro Reduced 
15 Bioassay Reduced 
-27 -Radioimmunoassay of Reduced 
| 6-keto-prostaglán- 
din Fi, 
0 Radioimmunoassay of Reduced 
- 6-keto-prostaglan- 
. din F,, 
5 Bioassay Reduced 
5 . Bioassay | Normal . 
oe - Conversion. of aided Reduced 
arachidonic acid 
to 6-keto-prosta- 
P glandin Fia A 
/ 8 . Bioassay. - Reduced : 
25 Radioimmunoassay of Reduced 
6-keto-prostaglan- 
din F,, release 
during superfusion | Be 
de Lu Radioimmunoassay of Normal 
6-keto;prostaglan- __ E 
din Fig . 2. i 
14] . Radioimmunoassáy of Increased 
| 6 -keto-prostaglan- 
din FL. 
8 Gas chromatographic Reduced 


measurement of 
2,3-dinor-6-keto- 

. prostaglandin 
Fia and 15-keto- 

` 13,14«dihydro-2,3- 
dinor-6-keto-pros- 
taglandin F,, 


comes from evidence that the infusion of éxogenous 
prostacyclin increases and. inhibition of endogenous 
prostacyclin decreases the uterine blood flow in preg- 
nant aninials.!** 15 l 

Dietary factors (composition of aaor fatty acids, 
antioxidants such as selenium and vitainin E, among 
others), may modify tlie prostacyclin/thromboxane A; 
balance, '*® but their implications in the synthesis. of 
prostacyclin and thromboxane A, during pregnancy 
have not been thoroughly studied. Névertheless, pre- 
liminary data suggest that increasing tlie proportion of 
linoleic acid in the diet may have a small hypotensive 
effect during pregnancy.” In contrast, it is known that 
synthetic prostacyclin (up to 8 ng/kg/min), when given 
intravenously to’ preeclamptic women, drastically re- 
duced maternal blood pressure but caused no changes 
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in uterine contractility or peripheral edema. 18. 149 
Platelét consumption was also diminished: during pros- 
tacyclin infusion.’ However, improvement in the fetal 
outcome was unsuccessful in two of three preeclamptic 
mothers treated with prostacyclin.” This may of course 
stem from the fact that prostacyclin was given too late 
and only in desperate cases that did, not respond to 
conventional antihypertensive treatment. It is also note- 
worthy that prostacyclin infusion (up to 8 ng/min/kg) 
decreased maternal blood pressure in both acute and 
superimposed preeclampsia without reducing fetopla- 
cental blood flow.!*° Moreover, prostacyclin infusion (5 
ng/min/kg) blunted the pressor response to angiotensin 


`H in human pregnancy." 


Besides giving exogenous prostacyclin, one may stim- 
ulate endogenous prostacyclin. In this regard labetalol 
hydrochloride, a B- and a-blocking agent, holds con- 
siderable promise because it may be an effective treat- 
ment of preeclampsia because of its.stimulatory effect 
on prostacyclin and/or inhibitory effect on thrombox- 
ane A,.'*!5 Also the imidazole derivative dazoxiben 
hydrochloride can potentiate prostacyclin and inhibit 
thromboxane B; and thereby alleviate preeclampsia. i 
It is further known that magnesium sulfate, which is 
commonly used for treatment of preeclampsia-eclamp- 
sia, stimulates prostacyclin production." 

Small doses of aspirin, which would inhibit throm- 
boxane A, formation only in the platelets without hav- 
ing any effect on vascular prostacyclin synthesis, are 
promising in prevention and treatment of cardiovas- 
cular disorders,’ The vascular changes.in hyper- 
tensive pregnancy complications resemble, to some éx- 
tent, the occlusive vascular disorders in nonpregnant 
subjects; therefore, one may worider if aspirin could 
also prevent vascular disorders during pregnancy. It is 
already known that the fetal platelet cyclo- oxygenase is 


19 times more sensitive to aspiriri than umbilical artety 
cyclo-oxygenase.* The inhibition of thromboxane A, ` 
by aspirin could be one yo ANM for the preven-' 


tive? and curative effects of aspirin'*'in preeclariipsia, 
as seen in some uncontrolled reports. These provoca- 
tive theories need to be ascertained in controlled stud- 
ies, the performance of which is hampered by the 
knowledge that maternal aspirin or other prostaglandin 
synthesis inhibitors may cause premature closure of the 
ductus arteriósus'?! or neonatal bleeding." 

In conclusion, during the last decade it lias been es- 
tablished that prostacyclin and thromboxane A, are im- 
portant physiologic regulators in reproductive medi- 
cine and that disturbances in their balance are related 
to several gynecologic and obstetric disorders. Still; a 
final “cause-and-effect relation” between prostacyclin/ 
thromboxane A, disturbance and disease-like condi- 
tions remains to be proved in future studies. For this 
purpose it is mandatory to improve the methodology 
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of in vivo prostacyclin and shromboxane A, measure- 
ments. Future studies niay increase the number of gy- 
necologic/obstetric disorders characterized by prosta- 
cyclin/thromboxane A, abnormalities. 
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Hemodynamic observations in severe preeclampsia 
complicated by pulmonary edema 


Thomas J. Benedetti, M.D., Richard Kates, M.D., and Virginia Williams, M.D. 


Seattle and Spokane, Washington 


Ten patients with severe preeclampsia complicated by pulmonary edema were studied with invasive 
hemodynamic monitoring. Eight of 10 patients developed pulmonary edema during the postpartum period. 
Five patients had alterations in the colloid osmotic pressure-pulmonary artery wedge pressure gradient 
related to elevations in the pulmonary artery wedge pressure and a reduction in the colloid osmotic 
pressure. Three patients had hemodynamic findings consistent with pulmonary capillary leak. Two patients 
had evidence of left ventricular failure. In three of the patients, the central venous pressure was 
significantly lower than the simultaneously determined pulmonary artery wedge pressure during the acute 
phase of the pulmonary edema. (AM J OBSTET GYNECOL 1985;152:330-4.) 


Key words: Severe preeclampsia, pulmonary edema, volume overload, colloid osmotic 


pressure, pulmonary artery wedge pressure 


Pulmonary edema in the pregnant hypertensive pa- 
tient has been postulated to occur by any one of three 
mechanisms: increased intravascular hydrostatic pres- 
sure, increased capillary permeability, and low vascular 
oncotic pressure.’ In nonpregnant patients, the latter 
mechanism may infrequently cause pulmonary edema 
but can potentiate its development when combined with 
either of the first two events.” We previously speculated 
that a reduction in intravascular colloid osmotic pres- 
sure may play an important role in the development of 
pulmonary edema in the hypertensive pregnant pa- 
tient) However, few patients with pulmonary edema 
have been subjected to invasive monitoring as well as 
measurement of colloid osmotic pressure. Since it is 
difficult to differentiate among the three mechanisms 
on clinical grounds, little information is available on the 
frequency with which these various factors lead to the 
development of pulmonary edema in hypertensive 
pregnant patients. 
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Material and methods 


This report details the occurrence of pulmonary: 
edema in 10 patients with severe preeclampsia. This 
series of patients was collected over a 4-year period in 
two tertiary care referral centers, the University of 
Washington, Seattle, Washington, and the Inland Em- 
pire Perinatal Center, Spokane, Washington. All pa- 
tients in this series were studied with a flow-directed 
pulmonary artery catheter either during the develop- 
ment of pulmonary edema or shortly after the devel- 
opment of pulmonary edema but before pharmacologic 
therapy was directed at relieving the hypoxemia. 

Standard clinical procedures were used for care and 
interpretation of the catheter readings, and standard 
formulas were used for hemodynamic calculations." 
The diagnosis of pulmonary edema was made on the 
basis of the clinical respiratory distress associated with 
hypoxemia (Po, «70 mm Hg with Fio, = 0.21), on 
blood gas determination, and confirmatory radio- 
graphic evidence. Colloid osmotic pressure was either 
calculated from total protein determination or mea- | 
sured directly by means of a Wescor oncometer.? 

The diagnosis of left ventricular failure was made 
when there was increased pulmonary artery wedge 
pressure associated with a low left ventricular stroke 
work index.*5 Altered capillary permeability was made 
when there was a normal pulmonary artery wedge pres- 
sure and a normal or elevated left ventricular stroke 
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work index (normal left ventricular stroke work in- 
dex = 55 to 85 gm: min - M^?). Alternatively, this di- 
agnosis was made when the ratio of proteiri in the pul- 


monary edema fluid to protein in the patient's serum 
exceeded 0.4.* Altered hydrostatic-oncotic forces were 
diagnosed when the left ventricular stroke work index 


was normal and the pulmonary artery wedge pressure" 


was elevated, so that the difference between the colloid 
osmotic pressure and the pulmonary artery pressure 
was <4 mm Hg (colloid-osmotic pressure- pulmonary 
artery wedge préssure gradient «4 mm Hg). | | 


Resuits 


Complete hemodynamic data ` were available on all 
. 10 patients with acute pulmonary edema. The age 


range of the patients was from 20 to 37 years (mean, 


27 years). Six patients were primiparous, three were 


secundiparous; and one was grand multiparous. The 
gestational age range was from 27 to 35 weeks (mean; 
31.6 weeks): Nine of the 10 patients were delivered 
by césarean section. All patients, except Patient No. 
2, were being treated with magnesium sulfate and 


hydralazine prior to or at the onset of pulmonary 
edema. 


Table I shows the individual keine plac data. The 
patients were categorized on the basis of the mechanism 
of development of pulmonary. edema. Five patients 
(Nos. 1 through 5) demonstrated alterations in the hy- 


drostatic oncotic forces, three patients (Nos. 6 through 


8) showed evidence of permeability pulmonary edema, 


and two patients (Nos. 9 and 10) showed evidence of- 
left ventricular failure. These data are ge paica} plot- . 


ted in Fig. 1. 
Table H illustrates ihe tirhe of onset of pulmonary 


edema and the relationship to measured filling pres- 


sures. For eight of the. 10 patients, pulmonary edemá 
developed after delivery. The range of onset was 5 to 


24 hours (mean, 12.6 hours). Six of the eight patients ` 


developed respiratory insufficiency between 9 and 15 


hours post partum. In all patients, central venous pres- 


sure immediately post partum was between 0 and 6 mm 
Hg. However, there was a progressive rise in the central 


venous pressure in most of the patients until the onset- 
of pulmonary edema was recognized. In three of the . 
patients (Nos. 1, 3, and 8), the measurements of central 


venous pressure did not reflect the simultaneously re- 
corded wedge pressure. In those three patients, the 
wedge pressure was significantly higher than the cen- 
tral venous pressure. 

Table III illustrates the volume status of edi patient 
in the critical period before the onset of pulmonary 
edema. Large volumes of fluid were frequently justified 
by clinical need (preoperative hypotension, preload for 


anesthesia). In some cases, the large volumes of fluid | 
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| lowering of colloid osmotic pressure (mean = 
' Hig) and mild-to- moderate elevations in the left vén- 
tricular filling pressures reflected by the pulmonary 
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Fig. 1. Ventricular function curve’ illustrating myocardial per- 
formance for each of 10 patients listed in Table I. LVSWI, 
Left ventricular stroke work index. PAW, Pulimonary artery 
wedge pressure. 9 Patients 1 through 5. *Patients 6 though 8. 


a Patients 3 and 10. 


were the resült of intraoperative administration of 
blood and crystalloid to correct intraoperative loss, in- 
traoperative falls in blood pressure, coagulopathy, or 
thrombocytopenia. 


Comment 

In this group of patients, the most common reasons 
for the development of pulmonary edenia was an al- 
teration in the hydrostatic oncotic forces that occurred 
within 15 hours post partum. This alteration in forces 
occurred because of a combination of mild-to-moderate 
15.3 mm 


artery wedge pressure (mean, 18.6 mm Hg). None.of 
these patients had evidence of left ventricular dys- 
function, and the elevations in filling pressures were 
not of significant magnitude to account for pulmonary 
edema without simultaneous lowering of intravascular 


oncotic forces. - 


All patients except Nos. 4 and 8 received colloidal 


. fluid prior to the onset of the pulmonary edema. This 
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Table I. Hemodynamic data 












Pulmonàry: 













































Pulmonary Pulmonary 
artery artery . artery Ceniral 
Cardiac Cardiac systolic diastolic wedge venous 
Patient output index pressure pressure pressure pressure 
pressiire (Limin) (L/ minim?) (mm Hg) 


155/105 7.6 4.95 


1 35 25 22 7 
2 160/110 12.5 7.9 34 16 20 15 
3 130/100 8.9 4.9 30 18 17 10 
4 182/116 7.9 4.9 22 15 14 14 
5 140/60 8.5 5.0 40 20 20 16 
6 160/90. 13.3 6.9 23 8 4 8 
7 171/98 8.1 4.4 29 10 6 6 
8 160/80 11.0 . 6.9 35 20 20 10 
9 164/82 ^ 6.6 3.4 40 20- 20 18 
10 130/90 4.8 2.7 34 20 18 i2 


Patients 1 through 5: Altered hydrostatic forces. Patients 6 through 8: Permeability defect. Patients 9 and 10: Left ventricular 
failure. | 


Table II. Filling pressures and time of onset of pulmonary edema 










Central venous Pulmonary artery 


Posipartum 
















l central venous pressure at wedge pressure at 
Onset of pulmonary pressure (0-1 hr) onset of bulmonary onset of pulmonary 
Patient No.* edema (hr) (mm Hg) edema (mm Hg) edema (mm Hg) 

l 12 Hr postpartum 6 7 2d 
2 Antepartum NA 15. 20 
3 12 Hr post partum 6 10 - 17 
4 12 Hr post partum 5 14 14 
5 9 Hr post partum 0 16 20 
6 24 Hr post partum 0 8 4 
7 12 Hr post partum 3 6 6 
8 5 Hr post partum 5 10 20 
9 Antepartum NA i8. . 20 
10 15 Hr postpartum 6 12 18 


NA = Not available. 
*Patients as in Table I. See footnote. 


Table III. Fluid management 


Fluid preceding 
Patent pulmonary 









No. edema Rationale for fluid Fluid components Anesthesta/delwery Other factors 
l 5000 ml/24 hr Intraoperative Crystalloid + colloid + General anesthesia, Quadruplets 
, | replacement blood cesarean section 
2 9000 mi/24 hr  Hypotensive after Crystalloid + colloid Epidural anesthe- 
epidural anes- sia, cesarean 
thesia l section 
3 1000 mi/5 hr ` Low hematocrit Blood General anesthesia, 
(28) cesarean section 
4 6500 ml/12 hr Oliguria Crystalloid General anesthesia, 
| cesarean section 
5  7000ml/l2hr Preload for . Crystalloid + colloid Epidural anesthe- 
epidural anes- __ sia, cesarean 
thesia M section : 
6 4500 ml/24 hr Excess intrdve- .  Crystalloid + colloid General anesthesia, 
n nous intake J cesarean section 
7 7000 ml/3 hr Hypotension Crystalloid + colloid + General anesthesia, Eclampsia, hepatic 
. : blood . . cesarean section rupture i 
8 6000 ml/24 hr Intraoperative Crystalloid l General anesthesia, Twins 
replacement cesarean section 
9 5500 ml/24hr Excess intrave- Crystalloid + colloid Epidural anesthe- Diabetes, chronic 
. nous and sia, cesarean hypertension : 
oral intake section l | 
10 7000 ml/12 hr Intraoperative Crystalloid + colloid + General anesthesia, | Thrombocytopenia . 


replacement . blood cesarean section 
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fluid (blood products and albumin) is known to have .. 


f strong osmotic effects on the movement of fluid be- 


tween the intravascular and extravascular space. When ` 
fluid is administered to the severely preeclamptic pa. 
tient, movement of significant amounts of fluid from ... 
the overexpanded extravascular space to the intravas- -` 


cular space can result. We hypothesize that, when this 
effect is added to the usual mobilization of fluid from 


extravascular compartment to: intravascular compart-. | 
ment that occurs after delivery, a progressive rise in 
the pulmonary artery wedge pressure occurs. Our data 


are consistent with this hypothesis. 


It was previously shown that pregnancy results in the ` 


“Colloid osmotic . , E E 


lowering of the colloid osmotic pressure, and that the. ; 


preeclamptic patient has colloid osmotic pressure even 


lower than that of the normal pregnant patient).The . 
colloid osmotic pressure falls in the postpartum period: : 


4 both in normal and in preeclamptic pregnancies. The 
combination of a low intravascular oncotic pressure a and 


a progressive rise in hydrostatic pressure can explairi i 


- 


pulmonary edema in these patients. The most frequent | 


time for this to occur was within 15-hours post partum, " 
(Table II). In light of these observations, we think that 


it is wise to monitor central pressures closely in the 
postpartum period in severely. preeclamptic patients 
who have received significant amount of colloidal fluid 
in the antepartum or intraoperative period. | 


Many authors have questioned the administration of . 
colloidal fluid to the sevérely' hypertensive patient, We 


' previously advised giving only maintenance fluid dur- 
ing labor? However, clinical circunistances may’ dictate 
the need for a colloidal fluid. These circumstances in- 


clude acute volume loss, severe thrombocytopenia, or 
coagulopathy. We also have used volume loading with -: 
a combination of crystalloid fluid and colloidal fluid l 
prior to the induction of epidural anesthesia, and have 
shown that when this is expertly done, with adequate 


monitoring of vascular pressure, it is safe for both the 


fetus and the mother: ? The use of colloidal fluid without l 
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4 adequate monitoring of pressure maj increase the risk 


of. pulmonary edema. 
. The’second most common mechanism for the de- 
velopment of pulmonary edema was alteration in cap- 


: illary permeability, One of these three patients (No. 8) 
‘was the only fatality in the series. She developed acute 


respiratory insufficiency within 12 hours post partum 
and. initially showed elevated filling pressures. How- 
ever,.after diuresis had lowered the pulmonary artery 
wedge pressure to 12mm Hg, she began to exude large 
amounts of proteinaceous material frem the endotra- 
cheal tube? She eventually developed chronic adult re- 
spiratory distress syndrome and died on the twenty- 


‘second post partum day. Sectioning af the lungs at au- 


topsy provided no.evidence for amniotic fluid embo- 
lism. The other two patients showed normal ventricular 


function. and normal wedge pressures in the face of 


altered oxygenation, and both recovered. Altered cap- 
illary permeability can develop in other organ systems, 


-. such as the kidney. In severe preeclampsia, perme- 


ability defects in the lungs are uncommon, and the 
triggering mechanism is frequently associated with 


acute volume loss or amniotic fluid embolism, or sepsis." 


Two patients showed evidence of ventricular failure. 
Patient No. 9; had multiple medical problems, so that 
ventricular failure in this patient was not surprising. 
However, the other patient had rio predisposing factors 
and: her left ventricular dysfunction was rather tran- 
sient, lasting only 8 hours. Potent diuresis led to a low- 


-ering of the pulmonary artery wedge pressure to 12 
. mm Hg, which resulted in the normalization of cardiac 
. ` performance. Other investigators’ have reported left 


ventricular failure as a result of high systemic resistance 
which responded to afterload reduction. | 

Most patients in this series had received large 
amounts.of fluid prior to the development of pulmo- 
nary edema. This was often not appreciated by the 
physicians : until pulmonary edema developed post par- 
tum. One reason for the excess volume given during 
the intraoperative period in some patients was a pre- 
cipitate fall i in blood pressure just after the delivery of 
the fetus. Fig. 2 illustrates simultaneous recordings of 
the pulmonary artery pressure and the intra-arterial 
pressure in a patient who experienced a fall in blood 
pressure.. In our experience, this eveńt has usually not 
been associated with excessive volume loss. The pre- 
cipitate : fall in intravascular pressures occurs in both 
the systemic and pulmonary circulations. This phenom- 


. enon might -be explained by the relief of a selective 


aortic obstruction. by the gravid uterus. In that case, 


. the pregnant uterus might have been acting in a fashion 
- similar to an antigravity suit. The delivery of the fetus 


would: relieve the obstruction and create a large, tran- 


: siently underfilled space. "This would result in a pre- 
‘cipitate falli in pressure until adequate volume homeo- 
| LN was y restored. 
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Preeclampsia: An imbalance in placental prostacyclin and 


thromboxane production 


Scott W. Walsh, Ph.D. 
East Lansing, Michigan — 


Preeclampsia is characterized by increased vasoconstriction frequently associated with increased platelet 
aggregation, reduced uteroplacental blood flow, and premature delivery. Because prostacyclin antagonizes 
the vasoconstrictor, platelet-aggregating, and uterine-activating actions of thromboxane, we considered the 
hypothesis that placental production of thromboxane was increased coincident with decreased production 

_ of prostacyclin in preeclampsia. Fresh human term placentas were obtained immediately after delivery 
from 11 normal and 10 preeclamptic pregnancies (blood pressure =140/90 mm Hg, urinary protein >0.3 
gm/24 hr). Tissues (350 mg) were incubated sterilely in 6 ml of Dulbecco's Modified Eagle's Medium for 
48 hours at 37? C with 95% oxygen and 5% carbon dioxide in a metabolic shaker. Samples were collected 
at 8, 20, 32, and 48 hours and analyzed for thromboxane by radiommunoassay of its stable metabolite, 
thromboxane B,, and for prostacyclin by radioimmunoassay of its stable metabolite, 6-keto prostaglandin 
Fia The production of thromboxane was significantly increased in preeclamptic versus normal placental 
tissue (22.9 + 4.7 versus 6.3 + 1.5 pg/mg/hr, mean + SE, p < 0.01), whereas the production of 
prostacyclin was significantly decreased (3.0 + 0.3 versus 6.7 + 0.5 pg/mg/hr, p < 0.001). In both normal 
and preeciamptic placentas, the production rates of thromboxane and prostacyclin were inhibited by _ 
indomethacin (5 pmol/L) and not affected (p > 0.50) by arachidonic acid (100 4umol/L). Therefore, during 
normal pregnancy, the placenta produces equivalent amounts of thromboxane and prostacyclin, so that 
their biologic actions on vascular tone, platelet aggregation, and uterine activity will be balanced. In 
preeclamptic pregnancy, however, the placenta produces seven times more thromboxane than 


prostacyclin. (AM J OBSTET GYNECOL 1985;152:335-40.) 


Key words: Preeclampsia, placenta, prostacyclin, thromboxane, pregnancy 


We previously reported that the placental production 
of prostacyclin is significantly decreased in preeclamp- 
tic pregnancies as compared to normal pregnancies.’ 
Since prostacyclin is a potent vasodilator and an inhib- 
itor of platelet aggregation,” a deficiency in the pro- 
duction of it during pregnancy could contribute to the 
clinical manifestations of preeclampsia. On the other 
hand, since thromboxane is a potent vasoconstrictor 
and a stimulator of platelet aggregation," it opposes the 
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actions of prostacyclin. It occurred to us that the de- 
ficiency in prostacyclin production by preeclamptic pla- 
centas could be coupled to an enhanced production of 
thromboxane. This situation could profoundly and ad- 
versely affect uteroplacental blood flow, growth of the 
fetus, and maternal vascular changes. 

The production of thromboxane is increased during 
normal pregnancy because maternal plasma levels are 
higher during late pregnancy than during midpreg- 
nancy and in the nonpregnant state.” The source of the 
additional circulating thromboxane could be the pla- 
centa, because it produces thromboxane.’ Since pla- 
cental production of thromboxane has not been re- 
ported in preeclampsia, we undertook to determine the 
simultaneous production rates of thromboxane and 
prostacyclin by normal and preeclamptic placentas. 


Material and methods 


Term placentas were obtained within 15 minutes of 
delivery from 11 healthy, normotensive women and 
from 10 women with a clinical diagnosis of preeclamp- 
sia. A mixture of vaginal and cesarean section deliveries 
was included in each group. The following criteria were 
used for the normal pregnancies: maternal blood pres- 
sure (systolic/diastolic) <110/70 mm Hg; no protein- 

> i 


| 335 


Lg 


TXB2 (pg per mg wet tissue) 


"' $86 Walsh . 


1500 







PREECLAMPTIC 
1000 T 


-500 
NORMAL. 


0 12 24 36 48: 60 
HOURS OF-INCUBATION 


Fig. 1. Production rates of thromboxane by normal and pre- 
eclamptic placental tissues, as estimated by the concentrations 
of its stable, metabolite, thromboxane B,(TXB2) in the incu- 
bation medium. Preeclamptic versus normal production 


_ rate = 22.9 + 4.7 versus 6.3 + 1.5 pg/mg of wet tissue per 


hour, p < 0.01, or 335 versus 92 pp day: Data represent 
mean + SE (n = 10 versus 11). 


uria; gestational length between 36 and 48 weeks; du- 
ration of labor less than 18 hours for primigravid pa- 
tients and less than 12 hours for multigravid patients; 


no overt medical complications, such as diabetes, 
chronic infection, or metabolic, endocrine, nutritional, 


or hematologic complications; no neonatal abnormal- 


. ities, such as developmental defects, abnormal Apgar 


scores (1- and 5-minute tests), or birth weights less than 
2.5 kg or greater than 4.5 kg; no third-trimester bleed- 
ing; no gross placental abnormalities; no positive find- 
ings in high-risk antenatal assessment; no oligohydram- 


nios or polyhydramnios; no or minimal alcohol con-. 


sumption or smoking during pregnancy. The same 
criteria were used to assess the preeclamptic pregnan- 
cies, except: maternal blood pressure (systolic/diastolic) 


2140/90 mm Hg on two separate readings 6 hours 


apart; proteinuria, urinary protein >0.3 gm/24- -hour 
urine collection. 

Placental tissues were. immediately chilled and pro- 
cessed under strict sterile conditions at 4° C. Placental 
tissues were separated, gently cut into small pieces, and 
washed repeatedly with buffer. Excess buffer was re- 


moved with sterile gauze. Each tissue (350 mg) was 


incubated in duplicate in 6 ml of Dulbecco’s Modified 


Eagles Medium (Dulbecco's MEM) (Gibco, Grand Is- . 


land, New York) for 48 hours at 37° C in a Dubnoff 


metabolic shaker. Tissues were oxygenated with 9596 ` 


oxygen and 5% carbon dioxide. Partial pressures and 


hydrogen ion concentrations in the incubation medium | 
were consistent at approximately Po; — 250 mm Hg, - 


Pco, = 20 mm Hg, and pH = 7.50. Indomethacin and 


6—keto PGF1, (pg/mg wet tissue) 
cS 
co 
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Fig. 2. Production rates. of ipsc by normal and pre- 
eclamptic placental tissues, as estimated by the concentrations 
of its stable metabolite, 6-keto prostaglandin F,,(6-keto PGFI ), 
in the incubation medium. Preeclamptic versus normal pro- . 
duction rate = 3.0 + 0.3 versus 6.7 + 0.5 pg/mg of wet tissue 
per hour, p < 0.001, or 44 versus 97 wg/day. Data represent 
mean + SE (n = 10 versus 11). 


arachidonic acid were obtained from Sigma Chemical 
Co., St.. Louis, Missouri. 

Samples (200 yl) were collected at 0 hours and at 8, 
20, 32, ánd 48 hours of incubation. The production of 
thromboxane A, was estimated by determining the con- 


centration in the incubation medium of one of its stable 
metabolites, thromboxane By. A highly specific radio- 


immunoassay was used. Briefly, the assay consisted of 
competitive binding of radioactive and natural throm- 
boxane B, to a highly specific antibody. Dextran-coated - 
charcoal was used to separate the bound from the free 
fraction. The antibody was obtained from Seragen, 
Inc. Boston, Massachusetts, and radioactive throm- 
boxane B, from New England Nuclear, Boston, Mas- 
sachusetts. Cross-reactivity of the antibody with other 
possible interfering eicosanoids was less than 0.196 
for PGF,,, 6-keto-PGF,,, PGF;,, PGE, PGE,, PGD,, 
PGA,, PGA, PGB,, PGB, 5-HETE, 12-HETE, 15- 
HETE, 13,14-dihydro-15-keto-PGE,, and 13,14-dihy- 
dro-15-keto-PGF,,. The following radioimmunoassay . 
validations are for the assays in which the patients re- 
ported on in this study were run: Within-assay and - 
between-assay variations were each tested at three dif- 
ferent positions of the standard curve in five different 
assays. Within-assay variation was «9.396, and between- 
assay variation was «7.826 (n = 5). The least detectable 
concentration was 4.4 + 1.4 pg, and 50% binding of 
the standard curve was 46 + 9 pg (mean + SE, n = 5). 
Serial sample dilutions were parallel to the standard 
curve (slope comparisons: p > 0.50), and the addition - 
of increasing amounts of thromboxane B, to Dulbécco’s 
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Fig. 3. Effects of indomethacin (INDO) (5 pmol/L) (n = 3) 
and arachidonic acid (AA) (100 pmol/L) (n = 7) on throm- 
boxane (TXB2) production by normal placental tissue. Throm- 
boxane production was significantly (p « 0.001) inhibited by 
indomethacin but not affected (p > 0.10) by arachidonic acid. 
Data represent mean + SE. DMEM, Dulbecco’s Modified 
Eagle's Medium. 


MEM resulted in a linear dose response (r? — 0.971, 
y = 0.83 + 1.13x, n = 5). Dulbecco’s MEM alone re- 
sulted in a zero dose response. 

The production of prostacyclin was determined by a 
specific radioimmunoassay of its stable metabolite, 6- 
keto prostaglandin F,, (6-keto PGF,,). The radioim- 
munoassay procedure was similar to that described 
above for thromboxane B+». Its validation was published 
previously.’ The thromboxane and prostacyclin radio- 
immunoassays were validated according to the methods 
of Rodbard.? 

Tissue viability after 48 hours of incubation was as- 
sessed by trypan blue exclusion staining of trypsinized 
dispersed cells, as described previously.’ Production 
rates were determined by calculating the slopes of the 
regression lines. Statistical differences between pro- 
duction rates were assessed by the ¢ test, and differences 
between regression lines by analysis of variance (be- 
tween-within, two-factor mixed design®). Data were ex- 
pressed as picograms per milligram of wet tissue. 


Results 


There were no significant differences (p > 0.50) be- 
tween normal and preeclamptic pregnancies for pla- 
cental weights (606 + 92 versus 610 + 66 gm, respec- 
tively, mean + SD), fetal weights (3.45 + 0.45 versus 
3.54 + 0.23 kg), weeks of gestation at delivery (39 + 
I versus 38 + 1), and l-minute Apgar scores of 
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Fig. 4. Effects of indomethacin (INDO) (5 wmol/L) (n = 3) 
and arachidonic acid (AA) (100 pmol/L} (n = 6) on throm- 
boxane production by preeclamptic placental tissue. Throm- 
boxane production was significantly (p < 0.001) inhibited by 
indomethacin but not affected (p > 0.10) by arachidonic acid. 
Data represent mean + SE. DMEM, Dulbecco’s Modified 
Eagle’s Medium. 


the fetuses (8.0 + 0.9 versus 7.9 + 0.6). All fetuses 
were healthy. The preeclamptic mothers were slightly 
younger than the normal mothers (23.2 + 3.8 versus 
30.1 + 3.7 years) and gained more weight during their 
pregnancies (42.8 + 13.5 versus 30.7 + 8.4 pounds). 
Tissue viability as assessed by trypan blue exclusion 
staining was greater than 95% after 48 hours of incu- 
bation in both normal and preeclamptic placentas. 
There were five vaginal and six cesarean section deliv- 
eries in the normal group, and eight vaginal and two 
cesarean section deliveries in the preeclamptic group. 
The time in labor was 9.5 + 4.0 versus 10.4 + 4.4 
hours (normal versus preeclamptic, p > 0.50). Time in 
labor was not correlated with the production of throm- 
boxane or prostacyclin (r = —0.10 and 0.05, respec- 
tively). Three of the normal patients and all of the 
preeclamptic patients were primigravid. One of the 
preeclamptic patients had severe preeclampsia (systolic/ 
diastolic blood pressure =170/110 mm Hg). 

The production of thromboxane by normal placental 
tissue, as estimated by thromboxane B,, is shown in Fig. 
1. The concentrations of thromboxane B, in the in- 
cubation medium increased progressively during the 
48 hours of incubation. Peak levels after 48 hours av- 
eraged 363 pg/mg. The production rate was 6.3 + 1.5 
pg/mg/hr (mean + SE, n = 11). 

In comparison to normal tissue, the production of 
thromboxane by preeclamptic placentas was consider- 
ably elevated (Fig. 1). The concentrations of throm- 
boxane B, in the incubation medium were significantly 
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Fig. 5. Ratios of the placental production rates of thrombox- 
ane to prostacyclin (TXB;/6-keto PGF,,) in normal and pre- 
eclamptic pregnancies. 


greater than those for normal placentas (p< 0.001). 
Peak levels at 48 hours averaged 1164 pg/mg compared 


to. 363 pg/mg for normal placentas. The production 


rate for the preeclamptic placentas was 22.9 + 4.7 pg/ 
mg/hr (mean + SE, N = 10), and this was significantly 
greater than the production rate for the normal pla- 
centas of 6.3 pg/mg/hr (p « 0.001). | 

The production rates of prostacyclin for norma! and 
preeclamptic placental tissues, as estimated by 6-keto 
PGF,,, are shown in Fig. 2. As was true for thrombox- 
ane, the concentrations of 6-keto PGF, in the incu- 
bation medium increased progressively and in a linear 
fashion during the 48 hours of incubation. Peak levels 
-after 48 hours averaged 322 pg/mg for normal tissue 
and 151 pg/mg for preeclamptic tissue. The production 
rate was 6.7 + 0.5 pg/mg/hr (mean + SE, n = 11) 
compared to 3.0 + 0.3 pg/mg/hr (n = 10) for normal 
and preeclamptic placentas, respectively. The produc- 
tion rate of prostacyclin was significantly lower 
(p < 0.001) in preeclamptic than in normal placentas. 
These prostacyclin data are not significantly different 
(p > 0.5) from our previously published data.’ 

To assure that we were measuring thromboxane pro- 
duction rather than tissue release, and to assure that 
our production rates were not limited because of pre- 
cursor availability, some tissues were incubated in Dul- 
becco’s MEM with varying concentrations of either in- 
domethacin or arachidonic acid. The production of 
thromboxane was completely inhibited by 50 pmol/L 
of indomethacin; whereas 5 pmol/L of indomethacin 
allowed a slight amount to be produced in normal tissue 
(0.61 + 0.57 pg/mg/hr, n = 3, Fig. 3) and preeclamptic 
tissue (1.58 £ 0.69 pg/mg/hr, n = 3, Fig. 4). The ad- 
dition of arachidonic acid (100 pmol/L) did not signif- 
icantly affect (p > 0.10) the production of thrombo- 
xane in either normal or preeclamptic placentas (Figs. 
3 and 4). The production rates in normal placentas with 
and without arachidonic acid were 8.0 + 1.8 versus 
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10.7 + 3.8 pg/mg/hr (n = 7), and in preeclamptic pla- 
centas they were 25.7 + 6.7 versus 27.7 + 6.9 pg/mg/ 
hr (n = 6), respectively. | 
We previously reported that placental production of 
prostacyclin is inhibited by indomethacin and not af- 
fected by the addition of arachidonic acid.' These state- 
ments are also true for the present study. | 


Comment 


The production of thromboxane by preeclamptic 
placentas was significantly greater than that by normal 
placentas (Fig. 1). The preeclamptic placenta produced 
over three times as much thromboxane as the normal 
placenta. This sharply contrasted with the production 
rates of prostacyclin. The preeclamptic placenta pro- 
duced less than one half as much prostacyclin as the 
normal placenta! (Fig. 2). Perhaps even more interest- 
ing are the ratios of thromboxane to prostacyclin in 
normal versus preeclamptic pregnancies. In normal 
pregnancy, the placenta produced approximately equal 
amounts of prostacyclin and thromboxane, but the 
preeclamptic placenta produced over seven times as 
much thromboxane as prostacyclin (Fig. 5). 

Because of the biologic actions of these eicosanoids, 
this imbalance could significantly contribute to the in- 
creased vasoconstriction, platelet aggregation, and re- 
duced uteroplacental blood flow characteristic of pre- 
eclampsia.^? In regard to premature labor, exact sta- 
tistics are difficult to obtain because most premature 
preeclamptic deliveries are induced by the physician 
because of maternal complications. Nonetheless, pre- 
eclampsia is considered to be one of the causes of pre- 
term labor? The increased thromboxane and de- . 
creased prostacyclin imbalance of the preeclamptic pla- 
centa might contribute to premature labor because 
prostacyclin inhibits!" 2 and thromboxane stimulates 
uterine activity." 

The fact that prostacyclin and thromboxane can af- 
fect the human placental vasculature was recently dem- 
onstrated with an in vitro placental perfusion system." 
When compounds were infused into the fetal side of 
the placenta, a thromboxane mimic increased placental 
vascular resistance, whereas prostacyclin attenuated the 
vasoconstrictor effects of angiotensin IH. When com- 
pounds were infused from the maternal side, no pla- 
cental vascular effects were observed, thus indicating 
that prostaglandins and thromboxanes do not readily 
cross the placenta. — 

In the maternal cotyledonary placenta of the sheep, 
prostacyclin did not attenuate the vasoconstrictor ef- 
fects of angiotensin H in vivo. The sheep maternal. 
placenta, however, may not be a good model for the 
primate placenta because of physiologic and/or ana- 
tomic differences. ‘The sheep has an epitheliochorial, 
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cotyledonary type of placenta with a distinct maternal 
placenta. The primate has a hemochorial, discoidal type 
of placenta with no distinct maternal placenta. Teleo- 
logically, one might consider the maternal cotyledonary 
placenta of the sheep to be homologous to the decidua 
of the primate, and the sheep fetal cotyledonary pla- 
centa to be homologous to the primate discoidal pla- 


. centa. If one accepts this reasoning, then the fetal 


rather than the maternal placenta in sheep might be 
the better model for the primate placenta. Infusions of 


prostacyclin and thromboxane have not as yet been. 
done in fetal sheep to test the vasoactive effects of them 


on the fetal placenta. 

' The increased vascular congestion and platelet ag- 
gregation of preeclamptic placentas” * 5 16 might also 
be explained by the local placental imbalance of in- 
creased thromboxane and decreased prostacyclin, Be- 
cause the placenta produces these eicosanoids, one 
would expect the concentrations of them in the pla- 
cental vasculature to be considerably higher than in the 
maternal peripheral circulation, which would lead to 
an intensification of their effects in the placental 


blood vessels. In preeclampsia, the effects of throm- 


boxane to increase vasoconstriction and platelet aggre- 
gation would predominate. 


In vivo, it is probable that the increased platelet ag- 


gregation leads to a further increase in the concentra- 
tions of thromboxane locally in the preeclamptic. pla- 
cental vasculature, because platelets produce throm- 
boxane during the aggregation process. Increased 
platelet numbers, however, cannot account. for our 
in vitro results for the following reasons. (1) The pla- 
cental tissues were thoroughly blanched before incu- 
bation by first perfusing the placental vasculature with 
buffer to remove fetal blood, then by placing a small 
piece of tissue in buffer and vigorously agitating it by 
bubbling 9596 oxygen and 596 carbon dioxide to re- 
move. maternal blood. (2) Histologic examination of 
trypsinized dispersed cells demonstrated that few blood 
cells of any kind were present in our incubated tissues, 
(3) Aggregated platelets adhering to vascular walls 
would have released their thromboxane during the ag- 
gregation process. (4) The small number of platelets 


present in the in vitro incubates could not possibly ac- - 


. count for the tremendous rate of production of throm- 


L 


boxane by the preeclamptic placenta. The production | . . 


rate is expressed as picograms per milligram of wet 


placental tissue per hour. Even if the placental tissues | 


were filled with blood, the platelets could only account 
for 196 of the total blood volume and, certainly, an even 


smaller percentage of the combined total placental wet 


tissue weight. 
We have considered that nN produced pros- 
tacyclin and thromboxane are primarily important in 
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Fig. 6. Comparison of the balance in the biologic actions of 
prostacyclin and thromboxane in normal pregnancy with the 
imbalance of increased thromboxane and decreased prosta- 
cyclin in preeclamptic pregnancy. The heavy type and box for 
thromboxane suggest an exacerbation of its actions in pře- 


_ eclampsia, whereas the lighter type and box for prostacyclin 


suggest a. diminution of its actions. 


4 


the local regulation of uteroplacental blood flow. How- 
ever, systemic effects in the mother and fetus of these 
placentally produced eicosanoids cannot be ruled out. 
They are apparently secreted into the maternal and 
fetal circulations because the concentrations of them 
are considerably higher i in the uterine and umbilical 


veins than in the maternal peripheral circulation." In 
, patients with preeclampsia, an imbalance of increased 


thromboxane and decreased prostacyclin existed in the 


vessels draining the placenta, an imbalance that pen 


sisted in the maternal circulation." 
The thromboxane/prostacydin imbalance could re- 
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duce the blood flow from the placenta to die fetus be- 
cause thromboxane constricts and prostacyclin dilates 


the umbilical artery. Additionally, the distribution of | 


blood flow within the fetus might be altered because 
the increased ratio of thromboxane to prostacyclin 
might cause vasoconstriction of the ductus arteriosus 
and pulmonary vasculature.!??! 

Robinson et al.” measured the tissue levels of throm- 
boxane in normal and preeclamptic placentas and 
found no difference. We also found no difference in 
the concentrations of thromboxane in medium between 
normal and preeclamptic placentas in samples collected 
at zero hour. Because eicosanoids, like steroids, are not 
` stored by tissues, we believe that the production rate, 
which demonstrates the propensity of a tissue to pro- 


duce a substance, is a better indicator of the in vivo 


situation than simply the tissue level. 

In conclusion, during normal pregnancy, the pla- 
centa produces equivalent amounts of prostacyclin and 
thromboxane, so that the biologic actions of them on 
vascular tone, platelet aggregation, and uterine activity 
will be balanced (Fig. 6). However, in preeclamptic 
pregnancy, placental production of these two eicosa- 
noids is tipped heavily in favor of thromboxane. There- 
fore, the actions of thromboxane to increase vasocon- 
striction, platelet aggregation, and uterine activity will 
be exacerbated, whereas the actions of prostacyclin to 
promote vasodilatation and inhibit platelet aggregation 
and uterine activity will be diminished. 


We are very grateful for the assistance provided to 
us by the ‘personnel of the Labor and Delivery Unit 
and the physicians of the Department of Obstetrics arid 
Gynecology at Edward W. Sparrow Hospital, Lansing, 
Michigan. 
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The relationship of fetal plasma protein concentration and 
hemoglobin level to the development of hydrops in 


rhesus isoimmunization 


K. H. Nicolaides, M.D., J. C. Warenski, M.D., and C. H. Rodeck, M.D. 


London, England 


Fetoscopic samples of pure fetal blood were obtained at 18 to 25 weeks’ gestation from seven hydropic 
and 10 nonhydropic fetuses affected by rhesus isoimmunization, and the fetal plasma albumin, plasma 
total protein, and hemoglobin concentrations were determined. All fetuses with sonographic : evidence of 
hydrops had a hemoglobin of 3.8 gm/dl or less, whereas all but one of those without hydrops had a- 
hemoglobin greater than 4.0 gm/dl. The plasma total protein was less than 2 standard deviations below 
the mean of the normal range in all hydropic fetuses and in six of 10 of. those without hydrops. 
Hypoaibuminemia was found in six of the seven hydropic fetuses and in two of the nonhydropic fetuses. 
Ascitic fluid total protein and albumin concentrations were also determined in four hydropic fetuses, and 
the values in three were found to be more than pm of the corresponding plasma levels. (AM J OBSTET 


GYNECOL 1985;152: 341 -4.) . 


Key words: Feicacomy. rhesus isoimmunization, hydrops pathophysiology 


The pathophysiology of hydrops in the fetus severely 
affected by rhesus disease remains obscure. Theories 
offered in explanation of this process include heart 
failure as a consequence of profound fetal anemia, in- 
creased capillary permeability from the chronic tissue 
hypoxia of severe anemia, portal and umbilical venous 
hypertension caused by distortion of liver parenchyma 
with erythropoietic tissue, and the decreased colloid 
oncotic pressure of hypoproteinemia that results from 
liver dysfunction and/or reduced placental transfer of 
protein precursors." ` _ 

Investigation of these theories by examination of the 
hydropic 1 neoiiate is limited by the attempt to discern 
from the end-stage of the process what the sequence 
of antecedent events may have been, as well as by the 
modifications of findings produced by intrauterine 
transfusion therapy. The development of a fetoscopic 
technique for sampling pure fetal blood permits bio- 
chemical and hematologic data to be obtained at the 
time of diagnosis of fetal hydrops before transfusion 


has been pérformed. This report presents pretrans- . 


fusion plasma albumin, plasma total protein, and he- 
moglobin v values i in seven hydropic and 10-nonhydropic 
fetuses affected by rhesus isoimmunization, and ascitic 
fluid analysis for albumin and total protein in four hy- 
dropic fetuses. 
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Patients and methods 


Fetoscopic sampling of pure fetal blood*? was per- 
formed in 17 severely rhesus-isoimmunized pregnant 
women at 18 to 25 weeks' gestation. The patients 
were referred for fetoscopic intravascular blood trans- 
fusion"? from several centers in the United Kingdom 
and other countries. These women had had a total of 
82 previous pregnancies which resulted in 24 abortions, 
23 intrauterine deaths, 10 neonatal deaths, and 25 sur- 
viving children. According to Whitfield's classification” 
on the outcome of previous rhesus-affected pregnan- 
cies (A =. not affected; B = alive, no exchange trans- 
fusion; C = alive, at least one exchange transfusion; 
D = at least one rhesus-related death), 14 patients 
belonged in group D, two in group. C, and one in 
group B. 

‘In their present pregnancies, all patients, including 
10 who underwent plasmapheresis, had high rhesus 
antibody levels (méan 59 IU/ml; range, 5 to 200.IU/ 
ml), and in seven cases there was real-time ultrasono- 
graphic evidence of hydrops fetalis (fetal skin edema 
and ascites with or without associated pericardial and 
pleural effusions). The amniotic fluid optical density 
deviations at 450 nm wave length (AOD), at the time 
of fétoscopy, are shown in Table I. 

All the fetuses had several intravascular blood trans- 
fusions (range, one to 5; mean, three) and survived. 
The data in this study were derived from the pretrans- 
fusion samples obtained at the first fetoscopy. 

Samples of pure fetal blood were obtained from an 


umbilical cord artery and collected in isotonic ethylene- 


diaminetetraacetic acid (EDTA) solution (150° pl of 
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» ` Table I. Status o of s: and results of fetal Digon sampling i in 17 paio with rhesus isoimmunization 



















Amniotic Plasma 












Maternal fluid | 7 total Plasma | 
anti-D AOD at Ultrasound protein 
(Ulm) 450 nm scan findings -(gmiL) 





1 D 200} - 0.127 ~ Hydrops ` 26. 18 
2 20 - B 213 - 0.310 | Hydrops ` 28 — 17 
3 21 D . 76 0.285 Hydrops "27. `> 17 
4 22 X C . 93f 0.350 Hydrops 2 18 
5 22 D , 89 0.415 Hydrops 20 14 
6 . 23 _ Dd . 200t 0.359 Hydrops 28". 17 
> 25 D 40` .. 0.644 Hydrops 35 18 
8 —. 19 D. 89t. 0.206 No hydrops 30 21 
9 20 D . 84.;- | 0.440 No hydrops 24. 20 
10 20 D . ,60t 0.210 No hydrops 25 17 
11 20 C oe 0,209 - No hydrops 35 18 
12 22 D 402] 0.301 : No hydrops 25 20 . 
13 22 D 28 — . 0.359 ‘No hydrops 34 26 
14 22. D 34} 0.265 -No hydrops "92 19 
15 23 C 9 0.108 D 22 
16 23 D | 12+ 0.375 No hydrops - 28 ' 22 
17 23- D yee: * 0.415 31 20 


No hydrops 


| *According to Whitfield's classification. See text. 


t Patients pie plasmapheresis. 


l blood) and heparin solution (1 ml of blood). The fetal 
hemoglobin (gm/dl) was determined in the EDTA sam: ` 


ple by means of a Coulter "S Plus" electronic blood cell 


. .counter, and plasma (heparin sample): albumin (gm/L) 
- and total protein (gm/L) were measuréd on a Cobas | 


Bio centrifugal analyzer (Roche Diagnostics) bya mod- 


-ified turbimetric technique.'! 
In four hydropic fetuses, the ascitic fluid total protein’ 
. and albumin concentrations were also determined and 


compared with the corresponding plasma values. Clean 


. samples of ascitic fluid. (5 ml) were obtained by para- 
centesis through a specially made 20 gauge “Tuohy”. 


needle passed down the side arm of the fetoscope can- 


... nula. In two of these cases the paracentesis was per- . 


formed at the time of a second fetoscopy, because the 
fetuses did not have ascites at the first. fetoscopy, 3 


weeks. previously 


Results 


The gestational age at the time of fetoscopy and the ' 


status of the disease, together with the fetal hemoglo- 
bin, plasma total protein, and albumin levels are shown 
in Table: I. 


All fetuses with sonographic dene of ‘hydrops! had 


a hemoglobin of 3.8 gm/dl or less, whereas all but one 
of thóse, without hydrops had a hemoglobin greater 


S : than 4.0 gm/dl. The normal range :of hemoglobin 


(mean +9 SD), established from samples of blood ob- — 
. tained. fetoscopically i in 62 normal fetuses at 18 to 24 
.,' weeks’ gestation, is 12.1 + CEN 
.. The individual values of plasma total protein and 
i albumin obtained in the 17 fetuses affected with rhésus . 


2.4 gm/dl. E 


r i" 
. 


isoimmunization are plotted in Fig. 1, A and B, re- 
spectively, against the normal ranges for gestation con- 
structed - from 194. normal control subjects, '* The 
plasma total protein was below the mean —2 SD in all 
hydropic fetuses and in six of 10 fetuses without hy- 


‘drops. Similarly, hypoalbuminemia. was found in six of 


the seven hydropic fetuses and two o the ponuydropie | 
ones. | 
The fetal plasma and ascitic uid total protein and 


albumin concentrations in the four hydropic fetuses, 


in whom paracentesis was undertaken at the time of 
fetoscopy, are shown in Table IJ. In three cases the | 
ascitic fluid levels wére more than 50% of the corre-. 
sponding plasma levels. | 


Comment 


The consistently low values of plasma total protein 
and albumin concentrations found in the hydropic fe- 
tuses of. the present study: appear to verify a role of ` 
hypoproteinemia i in the EDO of rhesus n3 
drops. | 

Hypoproteinemia may redii from enmedio de- 
creased synthesis, or abnormial loss. Supporting evi- 
dence for extrayascular loss of protein through an en- 
dothelial defect, possibly of hypoxic origin, is found in. 
the relatively high total protein and albumin concen- | 
trations present in the ascitic fluid of those hydropic 
fetuses in whom this was evaluated. These protein l ‘levels 
are higher, than would be anticipated as a result of 
transudation i in the ascites of isolated portal hyperten- 


Sion Or cardiac failure.’ á Concomitantly, eyidence for : 
i decreased protein synthesis can be inferred mom: the 


o 
AE 
. 


mos 
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Table II. Comparison of total protein and 
albumin concentrations in the plasma and 
ascitic fluid of four fetuses with rhesus hydrops 











Total protein 
(gm/L) (gm/L) 
Gestational Ascitic 
age (wk) Plasma fluid Plasma 
2° 20 28 15 17 9 
7* 25 35 6 18 4 
10f 23 36 20 20 15 
13t 25 36 24 24 18 


* Ascites found at first fetoscopy. 


TAscites found at second fetoscopy; no ascites at first fe- 
toscopy. 


hypoproteinemia found in six of the 10 nonhydropic 
fetuses with rhesus hemolytic anemia. None of these 
fetuses presented serous effusions as potential sites of 
protein loss. Although we cannot exclude hemodilution 
by direct evidence in these fetuses, Phibbs et al^ did 
not find a trend to increased blood volume in erythro- 
blastotic newborn infants even in the presence of hy- 
drops. 

Bowman‘ has suggested that the development of as- 
cites in rhesus disease is the result of portal and um- 
bilical hypertension produced by distortion of the he- 
patic parenchyma with islets of erythropoiesis. With 
progression of this erythropoietic intrusion, there is 
impaired protein synthesis in the liver that results in 
hypoproteinemia. As the hypoproteinemia becomes 
more severe, generalized edema (hydrops) ensues. Al- 
though the evidence of decreased protein production 
in the erythroblastotic fetuses of our study is consistent 
with this sequence of events in hydrops formation, the 
data from ascitic fluid analysis suggest that transen- 
dothelial leakage of protein is also an important factor 
in the development of hypoproteinemia. 

Consistent with the theory of hypoxic endothelial 
damage in the etiology of rhesus hydrops is the uniform 
finding in our study of severe anemia in the hydropic 
fetuses, all of whom had hemoglobin levels of less than 
4 gm/dl. Although exceptions to the usual association 
of severe anemia and hydrops in rhesus-affected new- 
born infants have been reported, the cited cases have 
generally undergone previous intrauterine transfusion 
therapy, which may account for the discrepancy with 
our findings in untreated fetuses.* ? Although all of 
the hydropic fetuses in the present study were severely 
anemic, equally severe anemia was identified in one 
nonhydropic fetus. These relationships of severity of 
anemia to the presence or absence of hydrops were also 
found in an additional group of patients whose fetal 
hematologic indices were reported recently from our 
institution. We postulate that, in addition to a critical 
level of anemia for the occurrence of hydrops, the du- 
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Fig. 1. Fetal plasma total protein (A) and albumin (B) in seven 
hydropic (©) and 10 nonhydropic (@) fetuses affected by rhe- 
sus isoimmunization, plotted against the reference values 
(mean + 2 SD) constructed from 194 normal control subjects. 


ration of severe anemia may also be a determinant. 
Thus, failure to produce hydrops by induction of acute 
anemia in an animal model'* " contrasts with the well- 
recognized spontaneous occurrence of hydrops in a- 
thalassemia and instances of chronic fetomaternal hem- 
orrhage or twin transfusion syndrome, conditions char- 
acterized by severe anemia of chronic duration.” 

In this study, severe anemia and hypoproteinemia 
were found in all fetuses with rhesus hydrops. We think 
that severe chronic anemia, probably acting through 
tissue hypoxia, is the most likely factor in initiating the 
hydropic process. We are at present testing this hy- 
pothesis by studying the blood gases of these fetuses. 
Hypoproteinemia that results from a combination of 
hypoxia-induced endothelial leakage and decreased 
production appears to be an important factor in the 
abnormal shift of fluid which occurs. 
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The role of transferrin and ferritin in the fetal-maternal- 


placental unit 


Teruaki Okuyama, M.D., Tetsuo Tawada, M.D., Hiroshi Furuya, M.D., and 


Claude A. Villee, Ph.D. 
Boston, Massachusetts, and Tokyo, Japan 


The rapidly growing human fetus requires a large supply of iron, which is obtained from the iron stores of 
the mother. Iron is transported from mother to fetus against a concentration gradient. The placenta plays a 
key role in regulating the supply of iron in the fetus. In both anemic and nonanemic patients serum ferritin 
levels decreased and total iron-binding capacity increased as gestation progressed. The total iron-binding 
capacity is higher in maternal than in umbilical cord blood at delivery; this suggests that little or no ferritin 
or transferrin is transferred from mother to fetus. Mother and fetus appear to have independent systems 
controlling iron metabolism. Transferrin was localized on the site facing the intervillous space, on the 
surface of the microvilli of the syncytiotrophoblasts. The removal of transferrin from the surface of the 
trophoblast by thiocyanate and its rebinding were demonstrated. Ferritin was shown to be present in all 
layers of the trophoblast and especially in the syncytiotrophoblast. (AM J OBSTET GYNECOL 


1985;152:344-50.) 
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requirement of fetus 


The ubiquitous element iron plays key roles in oxy- 
gen transport, in electron transport, and in many en- 
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zymatic reactions. Transferrin, a protein that trans- 
ports iron, is present in the yolk sac of the early embryo 
in a form that is immunologically similar to that present 
in the sera of adults.’ 

The developing human fetus has an immense de- 
mand for iron, requiring 250 to 300 mg of iron during 
gestation.” Iron is transported one way from maternal 
blood to the fetus. The placenta, in addition to trans- 
porting iron from mother to fetus against a concentra- 
tion gradient,’ serves as a storage depot for iron. 
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In the present studies the authors examined the 
amounts and dynamics of transferrin and ferritin in 
the fetal-maternal-placental unit by means of biochem- 
ical and immunohistologic methods. 


Material and methods 


Determination of hemoglobin volume, serum fer- 
ritin level, and total iron-binding capacity in the blood 
of the pregnant woman at each stage of gestation. With 
113 normal pregnant women at each stage of gestation 
as subjects, hemoglobin volume was determined by the 
cyanmethemoglobin method, serum ferritin level by 
radioimmunoassay (Spac-Ferritin Kit, Daiichi Radioiso- 
tope) with use of antihuman liver ferritin antibody, and 
total iron-binding capacity by use of the Resomat-Fe 
Kit (Daiichi Radioisotope). 

Determination of serum iron level, serum ferritin 
level, and total iron-binding capacity in maternal 
blood and umbilical blood at delivery. From 35 normal 
parturient women, cubital venous blood was drawn at 
delivery and umbilical cord venous blood was collected 
immediately after delivery. The serum iron concen- 
tration of each sample was determined by the baso- 
phenanthroline method; and serum ferritin level and 
total iron-binding capacity were measured as described 
above. 

The localization of transferrin in placental villous 
tissue. A small cube of villous tissue was cut from 
the placenta immediately after normal term delivery, 
rinsed with physiologic saline solution to remove blood, 
fixed in a periodate-lysine paraformaldehyde solution 
for 2 to 4 hours, and embedded in paraffin for sec- 
tioning and observation under light microscopy. 

For electron microscopy the sample was frozen at 
— 60? C, and sections were cut. Thereafter transferrin 
was identifed by the enzyme-conjugated antibody 
method (indirect method) with use of the method of 
Nakane and Kawaoi.* For the first antibody, antihuman 
liver transferrin rabbit IgG: whole (Dako Corporation) 
was used. For the second antibody, peroxidase-labeled 
rabbit IgG and goat IgG: whole (Japan Antibody In- 
stitute) was used. For the control, phosphate-buffered 
saline solution or nonimmunized rabbit serum was used 
in place of the first antibody, the nonspecific reaction 
was checked, and the specificity of the localization of 
antibody was confirmed. Thus the localization of trans- 
ferrin in placental villous tissue was observed both by 
light microscopy and by electron microscopy (Fig. 1). 

Small pieces of villous tissue were extracted imme- 
diately from the placenta obtained after normal term 
delivery, rinsed to remove blood, and incubated for 10 
minutes in a solution of 0.5 mol/L of ammonium thio- 
cyanate according to the method of Galbraith et al’ 
(Fig. 2). Thereafter a part of the sample was fixed in 


10% formalin, and the remainder was rinsed in a buffer. 


solution, incubated again in the sera of the maternal 
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Fixed in Periodate-Lysine-Paraformaldhyde( PLP } 


Paraffin’ section Frozen section 
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Fig. 1. Localization of transferrin by the peroxidase-la- 
beled antibody method (indirect enzyme-conjugated antibody 
method). 


blood collected at delivery, rinsed again in a buffer 
solution, and fixed in formalin. Each sample was 
treated with the enzyme-conjugated antibody method 
described above, and the localization of transferrin was 
observed by light microscopy. 

Localization of ferritin in placental villous tissue. 
The enzyme-conjugated antibody method (indirect 
method) was performed similarly on placental vil- 
lous tissue obtained at normal term delivery. For the 


first antibody, antihuman placental rabbit IgG: whole 


(Hoechst Corporation) was used. For the second anti- 
body, peroxidase-labeled antirabbit IgG and goat IgG, 
F(ab’)2: whole (Cappel Corporation) was used. The 
control test was similarly performed with transferrin, 


and the localization of ferritin was observed by light 


microscopy. 

Determination of ferritin concentration in placental 
villous tissue. Thirty samples of placentas at each stage 
of gestation were used. After the decidua, the fetal 
membranes, and the umbilical cord were removed, the 
placenta was cut into small pieces and rinsed several 
times in physiologic saline solution to remove blood. 
The fetal vasculature was also removed as completely 
as possible. To the villous tissue thus obtained, 1.5 times 
as large an amount of distilled water was added, and 
the placenta was homogenized. A part of the homog- 
enate was used for protein determination, and the re- 
mainder was centrifuged at.3000 gm for 30 minutes. 
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Fig. 2. Removal and replacement of transferrin in the trophoblast. 


Table I. Serum ferritin and related hematologic values in pregnant women 





Stage of gestation 


Nonanemic group 
(hemoglobin 
211 gm/dl) 


Hemoglobin 
(gm/dl) 


No. of Serum ferritin 
women (ng/ml) 


32 34.1 + 19.0 
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(ug/dl) 





Total iron-binding capacity 





First trimester 12.3 + 0.7 394 + 51 

Second trimester 17 22.5 + 122 11.8 + 07 434 + 81 

Third trimester 17 19.4 + 11.7 11.7 + 0.8 443 + 53 
Anemic group 

(hemoglobin 

<11 g/dl) 

First trimester 10 15.1 + 7.8 9.9 + 1.1 464 + 11 

Second trimester 15 10.2 + 6.7 9.9 + 0.6 501 + 52 

Third trimester 22 52 t 2.2 9.8 + 1.1 509 + 82 


Values are expressed as mean + SD. 


Table II. Iron, ferritin, and total iron-binding 
capacity of maternal and fetal blood at 


delivery (n = 35) 
Maternal blood Cord blood 


Iron (ug/dl) 59.8 + 26.2* 161.5 + 42.1* 
Ferritin (ng/ml) 96+ 7.2% 160.5 + 67.2* 
Total iron-bindnmg 495.2 + 100.3* 177.7 + 33.9% 


capacity (g/dl) 


*p « 0.05. Values are expressed as mean + SD. 


The supernatant fraction was heated at 80° C for 10 
minutes, then cooled suddenly, and again centrifuged 
at 3000 gm for 30 minutes. The supernatant thus ob- 
tained was used for the determination of ferritin by the 
ferritin test (Research Laboratories, Yamonouchi Phar- 
maceutical) with the use of antihuman placental ferritin 
antibody. 

Protein concentration was determined by the method 
of Lowry et al.? 


Results 

Hemoglobin volume, serum ferritin level, and total 
iron-binding capacity in the blood of the pregnant 
woman at successive stages of gestation. Pregnant 


women at each stage of gestation were classified into a 
nonanemic group if hemoglobin volume was >11 gm/ 
dl and into an anemic group if hemoglobin volume was 
«11 gm/dl. In both anemic and nonanemic patients 
the serum ferritin level decreased gradually with the 
progress of gestation whereas the total iron-binding 
capacity increased gradually with gestation (Table I). 

Serum iron level, serum ferritin level, and total 
iron-binding capacity in maternal blood and umbilical 
blood at delivery. Both the serum iron level and the 
serum ferritin level in umbilical blood were greater 
than in maternal blood, whereas the total iron-binding 
capacity in maternal blood was significantly greater 
than that in umbilical blood (p « 0.05) (Table IT). 

There was no significant correlation between the con- 
centrations of any of these constituents in maternal and 
fetal blood. 

Localization of transferrin in placental villous tis- 
sue. Deposits of reaction products indicating the lo- 
calization of transferrin were detected by light micros- 
copy on the site facing the intervillous space over the 
surface of the trophoblast and by electron microscopy 
on the surface of microvilli of syncytiotrophoblasts 
(Figs. 3 and 4). 

In the incubation experiments conducted simulta- 
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Fig. 3. Localization of transferrin in placental villous tissue ( x 400). Reaction products of transferrin 
are found on the surface of the trophoblasts (arrow). 





Fig. 4. The localization of transferrin in placental villous tissue (x 7200). Reaction products of 
transferrin are found on the surface of microvilli of syncytiotrophoblasts (arrow). N, Nucleus; IVS, 


intervillous space. 


neously, the removal of transferrin from the surface of 
trophoblasts by treatment with thiocyanate and the sub- 
sequent rebinding of transferrin to the surface of tro- 
phoblasts were observed (Fig. 5). 

Localization of ferritin in placental villous tissue. 
Deposits of reaction products indicating the localization 
of ferritin were found in all layers of the trophoblast 
and especially in the syncytiotrophoblast (Fig. 6). 

Ferritin concentrations in placental villous tissue. 
The concentration of ferritin in placental villous tissue 
increased as gestation progressed from 0.07 + 0.03 pg/ 
mg protein in the first trimester to 0.18 + 0.03 ug/mg 
protein in the second and 0.25 + 0.09 ug/mg protein 
in the third trimester (Table HI and Fig. 7). - 


Comment 


Pommerenke’ observed that radioactive iron admin- 
istered to a pregnant woman was transferred to the 
fetus very quickly. In rabbits and in humans iron trans- 
port is one-way from the mother to the offspring, and 
in the latter stage of gestation iron istransferred against 
a concentration gradient? In humans the amount of 
iron pestis through the placenta i increases as gestation 
progresses." In rabbits iron is taken up by the placenta 
even if the umbilical cord is ligated and the traffic be- 
tween the placenta and the fetus is interrupted? © | 

In contrast, Woehler” found that a high dose of iron 
administered to pregnant rats did not result in an ex- - 
cessive amount of iron in the fetus. AE 
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Fig. 5. A, Removal of transferrin with use of ammonium thiocyanate. Reaction products of transferrin 
are not visible on the surface of the trophoblasts. The surface seems smooth ( x 200). B, Replacement 
of transferrin by maternal serum transferrin. Reaction products of transferrin are evident on the 


surface of the trophoblasts. 








Fig. 6. The localization of ferritin in placental villous tissue (x 200). Reaction products of ferritin 
are present in all layers of the trophoblasts, especially near the surface (arrows). 





Table III. Concentration of ferritin in placental tissue at first, second, and third trimester 


Stage of gestation First trimester Second trimester Third trimester 


No. of cases 10 5 — 15 
Ferritin content (uwg/mg of protein) 0.07 x 0.03* 0.18 + 0.03* 0.25 x 0.09* 








*p < 0.05. Values are expressed as mean + SD. 


In animals with hemochorial placentas such as the centration gradient and control the iron concentration 
human, rabbit, and rat, iron transport from mother to so that there is no excess of iron in the fetus. 
fetus may be one-way. Some specific mechanism may Serum ferritin" has been considered to reflect the 
actively take up iron needed by the fetus against a con- amount of iron stored in the body. Its concentration 













=  characteristically decreases as gestation progresses. The 
< concentration of maternal hemoglobin is also greatly 
reduced i in the latter part of pregnancy even in women 
who were not anemic. 

These findings indicate that iron is mobilized from 


^ hé stored iron pool i in the mother as gestation pro- 
Ss gresses i in order to meet the increasing demands for 


iron for hematopoiesis in the fetus and placenta. The 
‘amount of stored i iron decreases. Latent iron deficiency 


^. - ds probably always present in the mother, even if the 


hemoglobin level remains within the normal range. 

At delivery the umbilical cord blood had a signif- 
. cantly higher content of serum iron than the maternal 
-blood. This provides evidence that at least in the ter- 
minal stage of gestation iron is actively transported 
from mother to child against a concentration gradient. 
The umbilical cord blood also contains a significantly 
higher amount of serum ferritin than does the maternal 
blood. The total iron-binding capacity was significantly 
higher in the maternal blood than in the umbilical cord 
blood. This indicates that there is little or no transfer 
of ferritin and transferrin between mother and child. 
The mother is in a state of iron deficiency, with low 
serum ferritin level and high total iron-binding capac- 
ity, and the fetus is in a state of iron sufficiency, with 
~ high serum ferritin level and low iron-binding capacity. 


> Thus i iron storage in the mother and iron metabolism 


|. in the fetus are not directly related. This suggests that 
mother and fetus have independent systems for the 
control of iron metabolism. The transport of iron from 







ml -mother to fetus by the placenta may be under some 


: " separate controlling mechanism. 

.. Iron is present in maternal serum mainly bound to 
transferrin and ferritin. When a large volume of fer- 
 ritin was loaded on placental villous tissue, ferritin was 
e incorporated into the placenta by pinocytosis in the 


trophoblasts.” However, the amount of serum ferritin 
. in maternal blood is small, and its iron content is also 


.. very small. Even though the turnover of iron bound to 
ferritin is very rapid, the significance of serum ferritin 
. .a$ the source of iron to the fetus may be minimal. The 


.-. major source of iron to the fetus is the iron bound to 


|. transferrin in maternal blood. 
© Our present studies of the localization of transferrin 


: aa villous tissue by the enzyme-conjugated an- 
. tibody method confirmed its localization on the micro- 


villi of the syncytiotrophoblast. The subsequent incu- 
bation experiments showed that this was identical to 
the transferrin in maternal blood. 

Receptors for transferrin are present on the surface 


E “of placental villous epithelial cells.* This may indicate 


| - that transferrin in maternal blood binds specifically to 
the s surface of the microvilli of syncytiotrophoblasts as 






is the: first. step in the mechanism by which iron is trans- 


É E ported a across the placenta. 
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Fig. 7. Concentration of ferritin in slacerital isme: A 


The process by which iron is incorporated from 
transferrin in maternal blood bound on the s 
microvilli into the cytoplasm of the syncytiot rop 
remains unclear. Harding et al.? demonstrated in r: 
reticulocytes that the transferrin bound to transfer ri 
receptors on the cell membrane was incorporated into 
the cytoplasm by pinocytosis: Thus they demonstrated : 
the existence of receptor-mediated endoc ytosis,. both. 
biochemically and morphologically. We suggest that a - 
similar mechanism exists on the syncytiotr ophoblast: of uj 
the placenta. | 

It has been maintained? that the amount of trans- | 
ferrin transported from maternal to fetal blood. | 
small compared to the amount of iron EORNM K 
Therefore the transferrin incorporated into syncytio- — 
trophoblasts is considered to transfer iron to other me- 
diators rather than being | transferred comple : 
the placenta to the fetal blood. Oski and. Nai ees s 
ported that iron bound to transferrin in maternal blood nd 
was incorporated into trophoblasts first and then was 2 
bound to ferritin. Our experiments indicate that the 
ferritin concentration in the placenta increased with the 
progress of gestation. The amount of iron passing daily 
through the placenta is increased as gestation pro- 
gresses.? Our experiments show that ferritin is localized 
in the entire trophoblast. 

These findings indicate that. the amount of ferritin 
within the trophoblasts rose with the increase in iron. E E 
transport and that ferritin plays an important role in 
iron transport across the placenta. Ferritin consists ef. 
H and L subunits. Acidic ferritin, in which the H sub- = 
unit is dominant, can incorporate iron more efficient | 








“and can meet the demand for iron ions more rapidly. 
` Basic ferritin, in which the L subunit is dominant, is 
-more stable metabolically and is associated with the stor- 
-age of iron. The ratio of H and L subunits varies with 
| the amount of iron in the tissue. When an adequate 
- amount of iron is present, the L subunit becomes dom- 
-inant, whereas in iron deficiency the H subunit becomes 
. dominant. | Ferritin may be involved not only in the 
storage of surplus i iron but also more actively in iron 
metabolism than had been considered previously. 

. The ferritin i in human placenta is acidic ferritin with 
“the H subunit dominant.” Acidic ferritin characteris- 
“tically incorporates iron efficiently and responds 
quickly to the demands for iron. When an excess 
amount of i iron was administered to rats, their placenta 
 ferritiri became basic and. the L subunit became dom- 
inant. It can be postulated from these findings that 
“humar placental ferritin has the two functions of trans- 
: porting iron when it is deficient and of storing it when 
dti is present in excess. Ferritin acts as a safety valve in 
iron metabolism, regulating the transport of iron be- 
_ tween mother and fetus and ensuring a constant supply 
-ofi iron to the fetus. 
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DE 4 Sf ects of maternal oxygen administration on fetal oxygenatio 


.. during reductions in umbilical blood flow in fetal lambs 


Daniel I. Edelstone, M.D., Benjamin B. Peticca, M.D., and Lee J. Goldblum, M.D. 


Pittsburgh, Pennsylvania 


- In 11 chronically catheterized fetal lambs (123 + 6, mean + SD, days of gestation; term = 147 days), we 
measured fetal oxygen delivery and oxygen consumption before and during reductions in umbilical blood 
.. flow (Qu). Quno was reduced by inflation of a balloon occluder located just proximal to the origin of the 
E common umbilical artery. Measurements were made while the unanesthetized maternal sheep received _ 
-either room air or 100% oxygen to breathe. In oxygen-treated fetuses, oxygen concentrations in umbilical 
venous blood (Cuvo;) and arterial blood (Cao,) were increased over a wide range of Qm» when compared 
with those of room air-treated fetuses. Because of these responses, fetal oxygen delivery (Do, = 
Qu © Cuvo;) and oxygen consumption [Vo, = Qu (Cuvo, — Cao;)] were greater in oxygen-treated fetuses 
than in room air-treated fetuses during episodes of reduced Óua. In oxygen-treated fetuses, Vo, 
. decreased from normal. levels only when Qunn Was «75 ml/min/kg of fetus, whereas in room air-treated 
fetuses Vo, decreased at Qu, €150 ml /min/kg. Our data indicate that oxygen administration to the 
- pregnant sheep increases oxygen delivery to the fetus during times of reduced umbilical perfusion and that 
this supplemental oxygen supply provides an oxygen reserve with which the fetus can maintain oxidative 
metabolism. These data may be relevant to those clinical conditions, such as umbilical cord compression in 
labor, that are associated with reductions in umbilical blood flow. (Am J OBsrET GYNECOL 1985;152:351-8.) 


Key words: Umbilical blood flow, fetal oxygenation, oxygen delivery 


B poro in umbilical blood flow result in decreases 
: us the total delivery of oxygen to the fetus." * Such 
decreases. can adversely affect fetal oxygen consump- 
2 ion if the delivery of oxygen is inadequate for the 





EK J demands for oxygen. Recent experiments on fetal 


lambs have shown that when umbilical blood flow and 
thus fetal oxygen delivery are reduced more than ap- 
proximately 40%, fetal oxygen consumption de- 
creases. Since under these conditions oxygen con- 
 sumption is a function of oxygen delivery, any measure 
taken to increase fetal oxygen delivery during reduc- 
tions in umbilical blood flow should restore fetal oxi- 
. dative metabolism toward normal. Administration of 
supplemental oxygen to the mother may be one such 
beneficial measure. 

. Maternal oxygen administration results in increases 
in the oxygen tension and oxygen concentration of fetal 
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blood.?^* Although maternal oxygen admünisiras 
creases oxygen availability to the fetus with. a 
umbilical blood flow,’ the effect of oxygen: 
on the fetus with à reduced umbilical blood flo ; 
not been determined. The purpose of our exp 
was to measure the effects of maternal oxygen 

istration on fetal oxygen delivery and oxyge: 
sumption before and during reductions in ur 
blood flow. We wanted to test the hypothesis that: 
whose mothers received supplemental oxygen Ww 
tolerate greater reductions in umbilical blood: flow be 
fore fetal oxygen consumption fell than fetuses whose 
mothers breathed only air. 


Methods -. .# 

Preparation of animals. We surgically prepared 1] — 
pregnant sheep of gestational ages ranging from 110 : 
to 130 days (term = 147 days). After an epidur al or 
spinal anesthetic (tetracaine hydrochloride, 1%) was ad- 
ministered to the mother, we inserted a catheter into a 
maternal femoral artery, then opened the maternal ab- ` 
domen and pregnant uterine horn, and placed cathe- i 
ters into two fetal hind limb arteries and a vein.’ These 
latter catheters were advanced into both femoral ar- 
teries and a femoral vein. Anesthesia for catheter place- P 
ments in the fetus was provided by lidocaine: hydro- j 
chloride, 0.596, administered locally. A balloon-tipped : 
occluder catheter (Fogarty E mbolectomy, . No: 
also placed into a hind limb artery and: was. s adva 
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into the descending aorta so that the balloon was 1 to 
2 cm cephalad to the origin of the common umbilical 
artery.’ After closing the uterine incision, we made a 
new incision over the area of the fetal abdomen and 
inserted a catheter into the common umbilical vein.* 
An open-ended catheter was left in the amniotic sac. 


|. All incisions were closed and catheters were brought 


-out subcutaneously to the ewe's flank where they were 
stored in a pouch. Two to four days after operation, 


5 . we studied the fetuses of the unanesthetized sheep as 


the sheep stood unrestrained in a transport cage. 
Experimental protocol. In each fetus, we measured 
the effects of maternal oxygen administration on fetal 
oxygen delivery, oxygen consumption, and acid-base 
. balance at various randomly determined levels of um- 
bilical blood flow. We made a total of 49 measurements 
in the 11 fetuses studied. Of the 49 observations, 25 
were made in sheep breathing room air, and the re- 
maining 24 measurements were made in sheep receiv- 
ing 100% oxygen for >20 minutes via a vented, clear 
plastic bag that enclosed the sheep’s head. Oxygen was 
administered into the bag at a flow rate >25 L/min to 
reduce the problem of carbon dioxide retention in the 
ewe (maternal arterial Pco, did not change significantly 


ne when the sheep received 100% oxygen to breathe). For 


each measurement, we selected at random whether the 
sheep breathed room air or 100% oxygen. 

To change umbilical blood flow, we inflated the bal- 
loon-tipped occluder in the fetal descending aorta. Um- 
bilical blood flow was altered for 4 to 8 minutes, during 
which time fetal heart rate and arterial blood pressure 
were continuously monitored and recorded. In the first 
four fetuses studied, we measured femoral arterial and 

umbilical venous blood Po, values serially at 1- to 2- 
minute intervals during the reduced umbilical flow 
state. We found that a steady state in the blood Po, 
values (maximum variation <10%) was achieved only 


“a - after umbilical flow had been reduced for 72 minutes. 


Therefore, in all fetuses studied, we altered umbilical 
blood flow for =2 minutes before any measurements 
of fetal oxygenation were made. For each such mea- 
surement, we withdrew 0.8 ml blood samples from the 
maternal femoral artery, umbilical vein, and fetal fem- 


[3 -oral artery for the analyses of blood gases, pH, base 
- excess, oxygen concentration, and hematocrit. Blood 


samples were kept on ice until analyzed (always within 
15 minutes). Immediately after obtaining the blood 
samples, we injected 1 to 2 x 10° microspheres (15 jum 
diameter, labeled with iodine 125, cerium 141, chro- 
mium 51, strontium 85, niobium 95, or scandium 46) 
into the fetal femoral vein while withdrawing a femoral 
arterial blood reference sample. Microsphere injec- 
tions and blood withdrawals had no effects on fetal 
arterial blood pressure or heart rate. At the completion 
of the blood withdrawal, we deflated the occluder and 





allowed the fetus sufficient time for heart rate, blood 
pressure, blood gases and pH, and oxygen concentra- 
tion to return to normal. We then reduced umbilical 
flow to a new level and repeated the study. Measure- 
ments were also made on fetuses in which umbilical 
flow was not reduced. Each fetus was studied an average 
of four times (range, two to six). Total fetal blood vol- 
ume withdrawn rduring the entire study did not exceed 
30 ml, which represented <7% of estimated blood vol- 
ume. Hematocrit did not change significantly over the 
course of the experiment. 

We measured blood and amniotic fluid pressures 
with Statham pressure transducers (P23Db) and heart 
rate with a cardiotachometer and recorded these 
continuously on a Beckman multichannel recorder 
(R611A). Blood gases, pH, and base excess were mea- 
sured at 37° C for maternal blood and at 38? C for fetal 
blood with standard electrodes and a blood gas meter 
(Corning). Hematocrit was measured with the micro- 
capillary technique. Blood oxygen concentration (total 
of oxygen bound to hemoglobin plus oxygen dissolved 
in plasma) was measured in duplicate with a Lex-O,- 
Con oxygen analyzer. 

Preparation of tissues and calculation of data. When 
the study was completed, the sheep and fetuses were 
killed with an overdose of sodium pentobarbital, and 
the fetuses and placentas were removed and weighed. 
Correct catheter locations were verified visually. The 
amounts of each radionuclide present in the placenta 
and in the arterial blood reference samples were mea- 
sured with a well-type gamma scintillation counter 
(Model 1185, Searle Analytical) and a multichannel 
pulse-height analyzer (Ultima II, Norland). Nuclide 
isotope separation was performed by computer (Nova 
3, Data General)? Arterial blood reference samples 
contained > 1500 microspheres to ensure that the error 
in any flow measurement was <5% (95% confidence 
limits)."! 

We computed umbilical blood flow (On) as fol- 
lows" *: 


Quint =e (cpm, / cpm,.) j Q. 


where cpm,,. = radioactive counts per minute in the 
placenta, cpm, = radioactive counts per minute in the 
arterial blood reference sample, and Q, = reference 
blood flow determined by calibrating the withdrawal 
pump. Qu was expressed as milliliters per minute per 
kilogram of fetal body weight. 

We calculated fetal oxygen delivery (Do;) and oxygen 
consumption (Vo,) using modifications of the Fick 
principle* * 5: 


Do, 2T Qus : Cuvo, 
Vo, = Que (Cuvo, — Cay) 


where Cuvo, = umbilical venous blood oxygen concen- 





Table I. Effects of maternal oxygen administration on fetal heart rate, blood pressure, and acid-base 


balance during reductions in umbilical blood flow 





Umbilical blood flow ranges ( iind fetus) 














Maternal oxygen administration 3 


n RA 9 5 5 6 
O; 4 8 7 5 
Fetal heart rate (bpm) RA 173 + 11 167 + 18 128 + 10* 129 + 6* 
| O; 186 + 25 168 + 18 135 + 36* 128+ 19 —. — 
Mean arterial blood RA 54+ 9 49 + 8* 36 + 13* 28 x d4* 0 
pressure (mm Hg) O; 53 * 6 48 + 9* 34 + 10* 98 + 10* 
Umbilical venous blood | 
Po, (mm Hg) RA 30 + 6 26 + 3 28 + 3 80 + 7 
O; 57 + 8t 46 + 16+ 38 + 3+ 38 + 13. 
Pco, (mm Hg) RA 38 + 3 38 + 2 39 + | 41+ 3. 
O; 39 + 5 39 +4 38 + 4 4025 .. .. 
pH RA 7.44 + 0.04 7.45 + 0.04 7.4 + 0.04 7.84 + (.08* ^ 
O; 7.42 + 0.05 7.43 + 0.03 7.43 + 0.03 7.86 £ 0. er T 
Arterial blood | "TIRE 
Po, (mm Hg) RA 2] * 4 18 + 2* 14 + 3* 
O, 27 + 8t 24 + 5*t 16 + 4* 
p Pco, (mm Hg) RA 43+ 3 44+ ] 48 + 3 
E O; 45 * 4 45 + 5 45 € 5 
pH RA 7.40 x 0.05 7.41 + 0.04 7.35 x 0.02* 
O; 7.38 + 0.03 7.38 + 0.02 7.36 + 0.02 
Base excess (mEq/L) RA 1] t2 D) —] +2 
O, 2x] 0*2 QO+ 2 


n = number of observations; values are means + SD. RA = Room air; O, = 100% oxygen. 
|. *p<0.05 within rows, compared with values obtained in umbilical flow range of 226 to 300 ml/min/kg. 
.5 *p«0.05 within columns, room air measurements versus 100% oxygen measurements. 


; tration and Cao, = femoral (umbilical) arterial blood 


E “oxygen concentration, in milliliters of oxygen per deci- 


i liter of blood. Do, and Vo, were expressed as milliliters 
- of oxygen per minute per kilogram of fetus. 

. Data analyses. We plotted the following dependent 
variables against umbilical blood flow: umbilical venous 
and arterial blood oxygen concentrations, umbilical ve- 
nous-arterial oxygen concentration difference, fetal 
oxygen delivery, and fetal oxygen consumption. Data 


> analyses were based on 49 measurements made in the 


11 fetuses studied. Data (n = 25) obtained from ani- 
 mals breathing room air were analyzed separately from 
data (n = 24) obtained when mothers received 100% 
oxygen to breathe. We fit regression curves to each set 
of data by the least-squares method." Linear, logarith- 
mic, and power functions were all tested for best fit; 
the function selected as best describing each relation- 
. ship had the greatest correlation coefficient associated 

_with the least residual sum of squares. For each de- 
| pendent variable plotted against umbilical flow, we 
compared the slopes and intercepts of the function de- 
scribing the response seen in room air-treated fetuses 
.. with that describing oxygen-treated fetuses. When non- 
- linear equations fit the data best, data were linearly 


m . transformed before these comparisons were made. If 


E either the slopes or the intercepts differed significantly, 


: ^ We used a two-way analysis of variance (with Dunnett's 


and Bene tests) to identify where significant 








differences existed between fetuses treated with room — - 
air or 100% oxygen.” To perform this latter analysis, — 





we divided the range of umbilical blood flow measure- 
ments into four equal parts: 226 to 300, 151 to 225, 76 


to 150, and 0 to 75 ml/min/kg. For all analyses, p values — 
«0.05 were used to indicate statistically significant dif- Ps 


ferences. 


Results | 

In the 11 animals studied, gestational age was. 
123 + 6 days (mean + SD) and maternal hematocrit l 
was 26% + 2%; fetal body weight was 2.7 + 0.7 kg - 
and fetal hematocrit was 32% + 4%. In sheep breath- _ 
ing room air, maternal arterial blood Po, was 89 + 6 — 
mm Hg and blood oxygen concentration was - 
12.5 + 1.2 ml of oxygen per deciliter of blood. In sheep 
breathing 100% oxygen, arterial Po, increased to 
302 + 21 mm Hg, while oxygen concentration rose to 
13.8 + 1.0 ml of oxygen per deciliter of blood. a 

Table I shows the effects of maternal oxygen admin- 
istration on fetal heart rate, mean femoral arterial 
blood pressure, blood gases, and acid-base balance dur- 
ing reductions in umbilical blood flow. Decreases m 
umbilical blood flow were associated with decreases in - 


fetal heart rate and mean arterial blood pressure that E | 







were the same in the room air-treated and. oxyg 
treated animals. In room air-treated.- fetuses, re 
tions in umbilical blood flow did not affect um 
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i Fig. 1. Relationship of umbilical venous blood oxygen con- 
. centration (CuvO,, top), fetal femoral arterial blood oxygen 
_ concentration (CaO, middle) and the umbilical venous-arterial 
“oxygen concentration difference (CuvO,-CaO,, bottom) to um- 


: Solid. circles (n = 25) and solid regression lines = room air— 
“treated fetuses: open circles (n = 24) and dashed regression 
^ lines = 100% oxygen-treated fetuses. CuvO, versus Q,,,; room 
. airtreaument, y = 10.3 + 0.002x (r = 0.16, NS); oxygen treat- 
© ment, y = 11.0 + 0.008x (r = 0.23, NS); y intercepts are dif- 
"ferent (t = 2.43, p < 0.02). CaO, versus Quins: room air treat- 
. ment, y = —8.8 + 2.99 Inx {r = 0.89, p < 0.001); oxygen 
. treatment, y = —15.8 + 4.56 Inx (r= 0.89, p< 0.001); 

slopes are different (t = 2.70, p < 0.01). CuvO; — CaO, versus 
.. Qu: room air treatment, y = 54.2x?? (r = 0.96, p < 0.001); 

. oxygen treatment, y = 76.5x ^*^ (r = 0.89, p < 0.001); y in- 

tercepts are different (t = 4.32, p « 0.001). 


venous blood Po, or Pco, significantly (Table I), 
whereas umbilical venous blood pH decreased at um- 
bilical flows «75 ml/min/kg of fetus. In contrast, ar- 
terial blood Po, decreased while arterial Pco, increased 


during umbilical blood flow reductions. Arterial blood © Ec 


pH fell when umbilical blood flow was reduced to «150 
ml/min/kg. When compared with room air-treated fe- 
tuses, oxygen-treated fetuses had increases in umbilical 
venous and arterial blood Po, values but no significant 
changes in Pco,. In oxygen-treated fetuses, arterial | 
blood pH and base excess decreased at umbilical flows 
«x75 ml/min/kg. 

Fig. 1 and Table II show the effects of maternal oxy- 
gen administration on the oxygen concentrations in 
umbilical venous blood (Cuvo,) and fetal femoral ar- 
terial blood (Ca,,) and on the umbilical venous-arterial 
oxygen concentration difference (Cuvo, — Cag). Re- 
ductions in umbilical blood flow did not affect Cuv in 
either room air-treated or oxygen-treated fetuses; 
Cuvo, was higher in fetuses whose mothers received 
100% oxygen compared with those breathing room air 
(Fig. 1, top). In both treatment groups, Cao, decreased 
with decreasing umbilical blood flow, although Cao, was 
greater in oxygen-treated fetuses than in room air— 
treated fetuses (Fig. 1, middle). Because of these re- 
sponses, Cuvo, — Cao, increased with decreasing um- 
bilical blood flow in both room air-treated and oxy-: 
gen-treated fetuses; in oxygen-treated fetuses (when 
compared with room air-treated fetuses), however,’ 
Cuvo, — Cag, was significantly greater at umbilical 
blood flows «150 ml/min/kg (Fig. 1, bottom; Table II). 

Fig. 2 and Table II illustrate the relationships of fetal 
oxygen delivery (Do,) and oxygen consumption (Vo,) 
to umbilical blood flow. In room air— and oxygen- 
treated fetuses, Do, was linearly related to umbilical 
blood flow (Fig. 2, top); DO., however, was significantly: 
greater in fetuses treated with 100% oxygen (Table I). 
Because of this greater Do,, VO, was maintained over 
a significantly wider range of umbilical flows in oxygen- 
treated fetuses (75 to 300 ml/min/kg) than in fetuses - 
whose mothers received. only room air to breathe T 
(range, 151 to 300 ml/min/kg) (Fig. 2, bottom; Table H). 7 

To substantiate that the difference in response of Voz. 
to changes in umbilical blood flow between the two- 
treatment groups was a function of the greater Do, 
available to the oxygen-treated fetuses rather than to 
other differences in the two groups, we plotted Vo, 
versus Do,. Fig. 3 shows that the relationship of Vo, 
to Do, was the same irrespective of whether fetuses 
were treated with 100% oxygen or room air, indicating - 
that differences in the Vo, response to reduced um- 
bilical flow between the two groups (shown in Fig. 2, 
bottom) were the result of increases in Do, in fetuses: 
whose mothers received supplemental oxygen. 


Comment l EN | 

The data presented in this report establish that ma-. 
ternal oxygen administration increases the delivery of 
oxygen to the fetus during times of reduced umbilical . 


blood flow and that this supplemental oxygen supply 









Table II. Effects of maternal oxygen administration on fetal oxygeriation during reductions in umbilical 








blood flow 
Umbilical blood flow ranges (mliminikg fetus) | 
n RA 9 5 5 6 
O, 4 8 7 
Qu» (ml/min/kg) RA 25] + 21 178 + 24* 98 x 29* 49 x 18* 
| O; 244 + 21 191 + 15* 105 x 18* | 45 x 4* 
. Cuvo, (ml Odi). RA 10.8 + 1.1 10.9 + 0.8 10.3 x 0.6 : 10.5 x 12 
| | O, 12.5 + 0.9t 12.8 + 0.9f 12.0 x 1.21 10.7 € 1.6 
Cao, (ml O,/dl) RA 7.6 + 12 6.7 + l.l 44 + 1.9% 28x 
ME | O 9.0 x 0.6t 8.4 x L4t 50x 27* L8 
Cuvo,-Cao, (ml O,/ RA 3.3 + 0.2 4.2 + 0.4* 5.9 + 1.6* TT 
dl) | O; 3.5 + 0.4 4,4 + 0.7* 7.0 + L8*t 8.8 = 
Do, (ml O,/min/kg) RA 27.4 + 3.7 19.5 + 3.1* 10.2 + 3.4* 5.1 € 
O, 30.7 + 3.3t 24.5 + 1.9*ł 12.4 + 2.7*ł 4.8 2. 
Vo, (ml O./min/kg) RA 8.2 + 0.9 75213 550.0" 3.5: + 6 
O; 8.5 + 0.9 8.5 + 13 KL LAE Lud t 


= number of observations; values are means + SD. RA = Room air; O; = 100% oxygen; Qumi = uinbilical blood 
and Cao, are umbilical venous anid arterial blood oxygen concentrations; Do, = fetal oxygen delivery Qu Chavo): Vos 


oxygen consumption. (Quas (Cuvo,-Cao,)). 


*p < 0.05 within rows, compared with values obtained in the umbilical flow range of 226 to 300 Salate : 
tp « 0.05 within columns, room air measurements versus 100% oxygen measurements. 


provides an oxygen reserve with which the fetus can 
maintain oxidative metabolism. At umbilical blood 
__. flows as low as about 75 ml/min/kg of fetus, maternal 


e oxygen. administration resulted in increases in the de- 
livery of oxygen to the fetus to a degree sufficient for 


fetal. oxygen consumption to remain stable. In contrast, 


in fetuses whose mothers received only room air to 


E . . breathe, oxygen consumption decreased when umbil- 


ical blood flow was reduced below about 150 ml/min/ 
kg of fetus. - 

. Oxygen delivery to the fetus is a function of two 
variables, umbilical blood flow and umbilical venous 


T blood oxygen concentration. In both room air—treated 


and oxygen-treated fetuses, we found that during re- 
ductions in umbilical blood flow fetal oxygen delivery 
. decreased linearly, since umbilical venous blood oxygen 


» concentration was unaffected by reductions in umbilical 
.. blood flow." ** The fetal compensatory response to this 


réduction in oxygen delivery was an increase in the 
extraction of oxygen. The umbilical venous-arterial 
‘blood oxygen concentration difference varied as an in- 
-verse function of umbilical blood flow and thus of fetal 
oxygen delivery. As long as fetal oxygen delivery was 
greater than about 12 ml of oxygen per minute per 
kilogram of fetus (see Fig. 3), fetal oxidative metabolism 
was unaffected by this reduction in fetal oxygen sup- 
ply? When oxygen delivery was €12 ml/min/kg, how- 
ever, fetal oxygen consumption fell along with arterial 
blood pH and base excess, indicating that the supply 
. of oxygen was inadequate for the demands for oxi- 


Ta ae metabolism.” 


-The responses | we observed to decreases in umbilical 


ue blood flow i in room air—treated fetuses were the same 


a» those reported Py ltskovitz et al.,? even though dif- 































ferent methods were used to reduce umbilical: blot l 
flow. Itskovitz et al. reduced umbilical blood- flow b 
inflating an occluder located around the umbilical core 
This procedure led primarily. to compressio 
umbilical vein, increasing umbilical venous. bloo i 
sure on the placental side of the obstructic | 
changing arterial blood pressure. In our expe 
we obstructed the arterial blood supply to the: 
cord, which decreased arterial blood | pressure 
the obstruction and increased arterial pressur : 
mal to the obstruction. Despite the differing mi 
both studies demonstrated that changes in fet 
delivery and oxygen consumption observed. d 
ductions in umbilical flow were the same even. 
the effects of these procedures on fetal arter ia 
venous blood pressures differed (Fig. 4. ‘Taker 
gether, these data therefore support the conce i 
variations in fetal oxygen delivery have the same. effect 
on fetal oxygen consumption regardless of the specific i 
method used to adversely affect oxygen delivery." B 
Since oxygen delivery to the fetus is a function of 
both umbilical blood flow and umbilical venous blood. i 
oxygen concentration, a reduction in one variable, for 
instance, umbilical blood flow as in the present study, j 
may be compensated for by an increase in the other 
variable, umbilical venous blood oxygen concentration. 
We undertook the experiments described in thisreport |. 
to determine if oxygen administration to the mother z 
could increase umbilical venous blood oxygen concen- 
tration sufficiently to compensate for the reductions in 
umbilical blood flow that we induced. De nd h: 
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` Fig. 2. Fetal oxygen delivery (DO,, top) and fetal oxygen con- 
a sumption (VO>, bottom) versus umbilical blood flow (Q,.,) dur- 
-ing maternal oxygen treatment. Solid circles (n = 25) and solid 
regression lines = room air—treated fetuses; open circles (n = 24) 
. and dashed regression lines = 100% oxygen-treated fetuses. 
- DO; versus. Q,u: room air treatment, y = —0.4 4 O.111x (r = 
0.99, p < 0.001); oxygen treatment, y = — 1.1 + 0.132x (r = 
0.99, p « 0.001); slopes are different (t = 3.51, p < 0.002). 
VO, versus Qu room air treatment, y = —6.6 + 2.68 Inx 
^ (r= 0.94, p < 0.001); oxygen treatment, y = (—250.3 + 70 
| InxY' Vx (r = 0.88, p « 0.001); slopes are different (t = 4.50, 
p « 0.001). 


.- bilical venous blood oxygen concentration was about 
- —. 1596 to 20% greater than the values observed in room 
. air-treated animals. These increases were due to cor- 
responding i increases in umbilical venous blood Po,.** 
| Since maternal oxygen treatment in the sheep has been 
shown not to affect uterine or umbilical blood flow or 
_ uterine oxygen consumption,* the higher umbilical ve- 
nous Po, values were a direct result of increases in the 
t Po, and oxygen concentration of maternal arterial and 
uterine venous blood. In our experiments, when the 
: sheep breathed 100% oxygen, maternal arterial blood 
- Po, increased from a mean of 80 mm Hg (hemoglobin 
9496 saturated with oxygen") to 302 mm Hg (hemo- 
globin 99% saturated with oxygen), while arterial blood 
oxygen concentration rose 1.3 ml, from 12.5 to 13.8 
ml of oxygen per deciliter of blood. About half of this 


increase in blood oxygen concentration during mater- _ 


nal oxygen treatment was due. to further saturation of 
hemoglobin with oxygen, while the other half was due 
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Fig. 3. Relationship of fetal oxygen consumption (VO,) to fetal 
oxygen delivery (DO,) during maternal oxygen treatment. 
Solid circles (n = 25) — room air-treated fetuses; open circles 
(n = 24) = 100% oxygen-treated fetuses. VO, versus DO}: 
room air treatment, y = —0.3 + 2.57 Inx (r = 0.93, p< 
Q001); oxygen treatment, y = 0.7 + 2.40 Inx (r = 0.82, p< 
0.001); slopes and intercepts do not differ significantly. Regres- _ 
sion line shown is for combined data (n = 49), y = 0.1 + 2.51 
Inx (r = 0.87, p « 0.001). | 


to an increase in the quantity of oxygen physically dis- 
solved in plasma. Although we did not measure the 
uterine venous blood oxygen concentration, this must 
also have risen about 1.3 ml/dl;? since the arterial—uter- 
ine venous blood oxygen concentration difference has 
been shown not to change significantly with oxygen 
treatment of the pregnant sheep. A rise in uterine - 
venous blood oxygen concentration of about 1.3 ml of 
oxygen per deciliter would be associated with a rise in 
uterine venous blood Po, of about 10 to 15 mm Hg.* 
Even though such changes in uterine venous blood Po, 
may seem relatively small, they would have led to ele- 
vations in umbilical venous blood Po, of 10 to. 15 mm 
Hg (and thus to elevations in the umbilical venous blood. 


oxygen concentration of 15% to. 2095, as our studies 


demonstrated), because the: sheep placenta functions 
as a concurrent exchanger for oxygen. With this type _ 
of exchanger, uterine venous blood Po, exceeds um- 
bilical venous blood Po, by a constant. amount over a 
wide range of blood Po, values.** — 
Maternal oxygen treatment also resulted in increases 
in fetal arterial blood Po, and oxygen concentration f 
over a wide range of umbilical blood flows. In oxygen- 
treated fetuses, the average arterial blood Po, increased a 
up to 6 mm Hg above the values seen in room air- 
treated animals. Although. these increases. in arterial 
Po, were relatively small, they. were associated with ap- 
proximately 1596 increases in the« oxy gen concentration 
of fetal arterial blood, This 6 point: is import tant, because 

















E “oxygen. supply to individual fetal organs is a function 
of the organ blood flow and the arterial blood oxygen 

. concentration. At any given organ blood flow, oxygen 

_ delivery to that organ will be greater when the arterial 


es D. blood oxygen concentration is greater, as occurs during 
: -. maternal oxygen treatment. The effects of maternal 
ui ^ oxygen treatment on fetal blood oxygen concentrations 


and Po, values that we observed were the same as those 


a reported by Battaglia et al.* who studied the effects of 
* Oxygen administration to the pregnant sheep on fetal 
c. lambs with normal umbilical blood flows. Our obser- 


vations therefore extend those of Battaglia et al. by 


pu demonstrating that, over a wide range of umbilical 


blood flows, maternal oxygen administration results in 
» increases in the availability of oxygen to the lamb fetus. 
These increases in oxygen availability enable the fetus 
to maintain whole-body oxygen consumption over a 
wider range of umbilical blood flows than the range in 
fetuses whose mothers receive only room air to breathe. 
In view of our findings, we might speculate on the 
effects of maternal oxygen administration on the ad- 
equacy of oxygenation of the human fetus during re- 
ductions in umbilical blood flow. Umbilical cord 
compression, leading to a reduction in umbilical blood 
flow, occurs commonly during labor. Severe umbilical 
cord compression can result in fetal distress and as- 
phyxia at birth.” If the responses of the human fetus 
to reductions in umbilical blood flow are the same as 
those we have observed for the lamb fetus, then 
compression of the umbilical cord would cause a re- 
duction in fetal oxygen delivery, which could adversely 
affect fetal oxidative metabolism. Furthermore, if the 
responses of the human fetus to maternal oxygen ad- 
ministration during reductions in umbilical blood flow 
are similar to those we have observed for the lamb fetus, 
then administration of supplemental oxygen to the 
mother should enhance the fetus' ability to maintain 
. aerobic metabolism despite the reduced umbilical flow. 
. Maternal oxygen administration may, therefore, be a 
clinically useful treatment, in combination with other 
clinically accepted maneuvers such as changes in ma- 
ternal position, in instances of fetal distress due to um- 
bilical cord compression during labor. There are, how- 
ever, likely to be quantitative differences between the 
responses of sheep and human fetuses to oxygen treat- 
ment, because sheep, which have slightly lower he- 
moglobin-oxygen saturations than do women breathing 
room air,'* might benefit more when supplemental oxy- 
gen is administered. 
In summary, we have demonstrated that oxygen ad- 
| _ ministration to the pregnant sheep increases the deliv- 


Unit. ery of oxygen to the fetus during episodes of reduced 


7 umbilical blood flow. The fetal lamb can use this sup- 
_plemental oxygen delivery to maintain oxidative me- 
'tabolism despite substantial reductions in its umbilical 
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Fig. 4. Comparison of data relating fetal oxygen consuniy 
(VO,) to fetal oxygen delivery (DO) during redu 
bilical blood flow, taken from two studies using 
ods for reducing umbilical blood flow. Solid cirel 
and solid regression line = reductions due to obstructior 
bilical arterial blood flow (data from present study, rooi 
treatment only); open circles (n = 26) and dashed regn 
line = reductions due to obstruction of umbilical venous bloo: 
flow (data from Itskovitz et al. 33, VO, versus DO;: present study 
room air treatment only, y = —0.3 + 2.57 Inx (r = 0.93. 
p «0.001; VO, versus DO;: data from Itskovitz et al’. 

y = —23.92 (1/x) + 8.38 (r = 0.87, p < 0.001). fe 





perfusion. These data may be relevant to those clinical 7 - 
conditions characterized by reductions in umbilical |— . 
blood flow. 


We wish to thank Anthony Battelli, Patrick Moran, —. 
and Betty Steranka for their skillful technical assistance. 
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Ultrasound diagnosis of meconium-stained 

amniotic fluid 
To the Editors: 

We read with interest the report by Benacerraf et al. 
entitled “Ultrasound diagnosis of meconium-stained 
 amniotic fluid" (AM J OBSTET GYNECOL 1984;149:570). 

Technically we are surprised that the authors did not 
mention the traditional method of detecting meconium 
in amniotic fluid using transcervical amnioscopy as ad- 
vocated by Saling.' This noninvasive technique is a stan- 
dard practice for the management of postdate and 
high-risk pregnancies in many centers. An advantage 
of this procedure is that, whenever meconium is de- 
tected, amniotomv under direct vision to confirm the 
finding can be considered and has been shown to be 
easy and safe.” 

. In your report the presence of meconium in the am- 

niotic fluid was confirmed 1 to 4 days after ultrasonic 
diagnosis. The meconium could have been passed after 
the ultrasound examination. The authors findings 
would have been more convincing if amniotomv, am- 
nioscopy, or amniocentesis was carried out immediately 
ed scanning to confirm their findings. 

We agree with the authors that the presence of me- 
conium in the amniotic fluid at the time the membranes 


: — rupture or during early labor is associated with fetal 
Eu distress. If the membranes are ruptured, no ultrasound 
^— "scanning would be necessary. If meconium is suspected 

in early labor before the membranes are ruptured, we 





feel that amniotomy would be a better diagnostic and 
management procedure. 

There remain cases where the fetus may pass me- 
conium before the onset of labor. The significance of 
this is still uncertain, since the fetus may pass and sub- 
sequently reabsorb meconium when there is no ob- 
stetric complication. The use of ultrasound diagnosis 
of meconium, even if valid, will lead to an excess of 
. false positive diagnosis of fetal distress. 

We feel that a careful clinical evaluation of the preg- 
nancy and the use of more standard fetal welfare tests 
. remain the best management for high-risk pregnancies. 

-JF there is a need to detect meconium in the amniotic 
fluid near term, amnioscopy is a noninvasive and time- 
tested procedure. 
| F. W. S. Wong, M.Med. 

E. P. L. Loong, M.B. 
A. M. Z. Chang, Ph.D. 
Department of Obstetrics and Gynecology 
The Chinese University of Hong Kong 
Prince of Wales Hospital 
Shatin, Hong Kong 
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Reply 

To the Editors: 
We are grateful for the interest oi Drs. Wo 
and Chang in our paper, “Ultrasound diag Os. 
conium-stained amniotic fluid." The purpose 
report was to describe a novel method of ide | 
the presence of meconium-stained amniotic fuid a 
partum. We did not mention. the method of detectin 
meconium by means of transcervical amnioscopy, sinc 
it is not at present in use in our institution or area anc 
had not been used in the past. Furthermore, I do- n 
believe that it represents a "traditional" method for 
detection of meconium-stained amniotic fluid | f 
country. Itis also an invasive tec hnique, w q 
instrumentation of the cervix, and in th 
be compared to a sonogram. | 
We agree that when the membranes al 
no ultrasound scanning is necessary to c 
nium, and we did not address the situation wh 
conium may be suspected in early labor. Our re 
simply describes the appearance of meconium 
fluid ante partum, and immediate confirmation of 
finding was not possible, because neither amniocent 
amnioscopy, or amniotomy was indicated at the t 
We agree that the presence of meconium-s 
amniotic fluid during labor is associated with 
tress. Prior to our sonographic findings, a. noni 
method of detecting meconium ante partum was not 
available. As stressed in the discussion of our paper, 
the correlation of this finding with fetal distress ha 
therefore not been established and more. work ds 
needed to determine whether this sonogr aphic fin ding 
should alter clinical management. E) 

In conclusion, we feel that new methods of fetal 
ing, particularly noninvasive ones, should be welcom 
and may in time replace the older ones. X 
Beryl Benacer raf. A 
Mary Gatter, ] 
Fruma Ginsburgh, - MUD. 
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Natural killer cell activity during pregnancy 
To the Editors: 
I have read with great interest the paper by Okamura 
et al. (AM J OBsrET GYNECOL 149:396, 1984) in which. 
they report a depressed maternal natural killer cell ac-_ 
tivity during pregnancy. S 
An interesting fact reported by them was that natural 
killer cell activity in pregnant women exhibited a ne 
ative correlation to the birth weight of. thi 
They mentioned in their comment tl 
correlation may suggest that a natural kili 
on the trophoblast would damage the f unc 
placenta in spite of its normal appearance, t 
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Fig. 1. Chorionic villi with fibrinoid necrosis, stromal lym- 
phocytic infiltration, and trophoblastic necrosis (chronic vil- 
litis). (Hematoxylin-eosin stain. x 100.) 





Fig. 2. Anchoring villus surrounded and infiltrated by lym- 
phocytes (anchoring villitis). (Hematoxylin-eosin stain. x 100.) 





Fig. 3. Vessel of the basal decidua with fibrinoid necrosis of 
the wall and lipid-laden macrophages, surrounded bv a rim 
of lymphocytes (acute atherosis). (Hematoxylin-eosin stain. 
x 100.) 


not mention anything about the histopathologic find- 
ings for these placentas. 

We have recently described'^lesions of chronic villitis 
(Fig. 1), anchoring villitis ( Fig. 2), and acute atherosis 
(Fig. 3) associated to the absence of trophoblastic in- 
vasion in spiral arteries in placentas of term idiopathic 
small-for—gestational age infants. These placental le- 
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sions were significantly higher in placentas from small— 
for-gestational age infants than in those from infants 
with normal birth weight, and a negative correlation to 
the birth weight of the infant was observed. 

A defect of blocking factors (enhancing antibodies) 
associated with a maternal immune attack mediated by 
the T cell subpopulation of lymphocytes with cytotoxic 
damage to placental and fetal tissues has been proposed 
as the cause for these lesions.’ 

Likewise, an attack by natural killer cells on the tro- 
phoblast or another natural resistance should take place 
probably prior to the immune attacks by cytotoxic T 
lymphocytes and be associated with the above-men- 
tioned placental lesions. 

I would like to know whether the authors have found 
a higher natural killer cell activity in mothers with 
term idiopathic small-for-gestational age infants and 
whether the placentas from these cases showed any 
histopathologic lesion. 

Carlos Labarrere, M.D. 
Department of Pathology 
Gascón 450 (1181) 
Hospital Haliano 
Buenos Aires, Argentina 
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Reply 
To the Editors: 

I would like to thank Dr. Labarrere for his comment 
on our article. 

In regard to his question, unfortunately no histologic 
samples were obtained from the placentas of the moth- 
ers whose natural killer activities were high, because 
the main purpose of our work at the time was to find 
an immunologic indicator to predict the clinical course 
of pregnancy. Therefore this information is not avail- 
able. 

As he mentioned, it is quite important to examine 
placenta histologically. Looking at his pictures, I am 
interested in what types of mononuclear cells, including 
natural killer cells, appear in the lesions. 

Kunihiro Okamura, M.D. 
Department of Obstetrics and Gynecology 
Tohoku University School of Medicine 
Setryo-machi, Sendai 980, Japan 
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- Sonographic appearance of the ovarian thecoma 
To the Editors: 

In a recent report (Diakoumakis E, Vieux U, Seife, 
B. Sonographic demonstration of thecoma: report of 
two cases. AM ] OBSTET GYNECOL 1984; 150:787), Dia- 
koumakis et al. emphasized the uniqueness of the sono- 
graphic appearance of the ovarian thecoma, that of a 
mass without calcification which cast a dense accoustic 
shadow. The same appearance was described previ- 
ously in another report.’ The lack of echogenicity 
within the tumor is most likely the result of the marked 
homogeneity of the substance within it, which created 
no interface to the ultrasonic beam. At the same time 
the dense fibrous components of this tumor impede 
ultrasonic transmission to give rise to the shadowing 
that is thought to be characteristic of this tumor. 

We recently came across a case of thecoma in a 26- 
year-old woman who came to the ultrasound room be- 
cause of a palpable hard mass in the lower abdomen. 
An oval-shaped echolucent mass measuring 8 by 11 by 
7 cm with a crescentic band of low-level echoes in the 
superior aspect of the mass was observed. The posterior 
margin of the mass was well defined, and acoustic shad- 
owing was not apparent behind the mass (Fig. 1). At 
laparotomy a solid ovarian tumor of the same size was 
removed. Histologic examination revealed dense reg- 

cular spindle-shaped cells arranged in whorls consistent 
with the diagnosis of ovarian thecoma. 
The sonographic appearance of this tumor was not 


POR - characteristic of what has been described except that 
-.. the greater part of the tumor gave a 


"cystic" appear- 


— ance. Although the typical sonographic findings in a 

'thecoma can be explained on theoretical grounds, 
dense acoustic shadowing does not appear to be pa- 
thognomonic of this ovarian tumor. The size of the 
tumor reported here is smaller than that reported by 
Diakoumakis et al. and by Yaghoobian and Pinck,' so 
it is possible that acoustic shadowing will eventually 





| Fig. 1. Longitudinal scan 2 cm to the right of midline. An 
oval-shaped echolucent mass is seen above the fundus of the 
uterus with a crescentic band of low-level echoes seen at the 
D superi ior aspect of the mass. The posterior margin of the mass 
od well defined, and dense acoustic shadowing is not present. 
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become apparent when the mass grows to a larger size. 
The other explanation of the difference in sonographic 
characteristics reported here is the heterogeneity in the 
corpos and consistency which may occur in mee | 
tumors.” E 
Joseph S. K. Woo, MB. B: ; 
A. Ghosh, MBa B $ 
Department of Obstetrics and Gynaecology : 
University of Hong Kong 

Hong Kong 
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Hormone levels and premenstrual syndrome 
To the Editors: "Tas 
The paper entitled "Premenstrual syndrome: weight, Pur 
abdominal swelling, and perceived body i image" by Dr. 
Faratian et al. (AM J] OBSTET GvNEcorL 1984;150:200- 
204) contained some interesting ideas and methods of — 
assessment. However, they draw conclusions which can- — .. 
not be substantiated because of insufficient data and 
should therefore not have been made. ! 
In their comments they state that the measurer 
of ovarian hormones proved to be of no value i in dis- 
tinguishing between groups of patients. They also cor 
clude that their findings showing no significant differ- 
ences between estrogen and progesterone levels and” 
their ratio between the groups lead them to suspect- 
that premenstrual syndrome patients do not have low —.— 
progesterone levels or changed progester one/estrogen 2 
ratios. These statements cannot be made on the limited 
hormonal data available, as was discussed with the au- 
thors when the medical report of the study was pre- 
pared in collaboration with them. The number of pa- 
tients in each group was small and each patient only 
had one blood sample taken for hormone assay during. 
the premenstrual period and another during the pre- 
ovulatory period. It was obviously impossible to time ' B 
the taking of these single samples precisely in relation- —— 
ship to ovulation and menstruation, and therefore the. m 
variables are enormous and thus present no opportu- — 
nity to draw comparisons. | 
As the authors state, much has been written to sug- 
gest that premenstrual syndrome is due to a relative 
deficiency of progesterone in the luteal phase of the 
cycle," * a relative increase in estradiol, or a change in 
the progesterone/estradiol ratio.! These conclusions 
have been drawn from studies in which more frequent 
hormone assays have been carried out during the men- 
strual cycle. However, in order to try and confirm any 
of these postulated causes of premenstrual syndr ome "E 
or make alternative statements, it is necessary to look. 
at daily (or more frequent) samples in both the follicul: 1 
and luteal phases. The use of saliva samples now makes | 














| this possible, and we hope to be reporting results in 


due course. 
A. J. Martin, M.B. 
Medical Director 
Duphar Laboratories Limited 
Gaters Hill, West End 
Southhampton S03 3JD, England 
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Reply 
To the Editors: 
Dr. Martin appears to have misunderstood the small 


© section of our paper in which we concluded that single 
.. measurements of estrogen and progesterone were of 
-ono value in distinguishing between symptomatic women 
- and controls and hence of no use in diagnosis. He sug- 
- gests that we attempt to refute the theory of proges- 


terone deficiency on the basis of a limited number of 


. blood samples. This we have not done, did not intend 


to do, and would not expect to do. It is clear that if 


. differences are to be shown in ovarian steroid levels in 
¿= premenstrual syndrome, frequent sampling would be 
- required. However, in our discussion, we did cite data 
i from previous studies which showed how confused our 
knowledge is in this respect. It is possible to find results 
of research studies to support excess progesterone,’ 
- deficiency of progesterone,” or more recently, no dif- 


ferences in progesterone.’ Dr. Martin has chosen to 
relate only those studies from 8 and 10 years ago which 


support a progesterone-deficiency hypothesis. (These 


studies contain a smaller number of patients than in 


our paper, which is surprising because he concluded 
that our study of 148 menstrual cycles was too few.) It 
JA is important to point out that we do not support a 
© theory of either deficiency or excess of progesterone 
-and would like to reiterate that the purpose of ovarian 


hormone measurement in our study was not to deter- 


^ mine the etiology of premenstrual syndrome but to 


evaluate the ability to diagnose premenstrual syndrome 
from a single blood sample. That it proved to have no 


_ value in distinguishing these patients from controls is 
not surprising in view of the conflicung data in the 


literature, 
These arguments concerning the progesterone 


should not be allowed to cloud the main issue of the 


study suggesting that severe symptoms of bloatedness 
and an increase in perceived. body image can occur in 





the absence of actual changes in body dimensions. In 
addition, bloatedness and over-estimation of perceived 
body size appear to occur in the absence of weight 
increase and therefore, by inference, in the absence of 
water retention. 
B. Faratian, M.D. 
P. M. S. O'Brien, M.D. 
G. M. Filshie 
Department of Obstetrics and Gynaecology 
University Hospital 
Queen's Medical Centre 
Nottingham, England 
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Sinusoidal fetal heart rate and butorphano! 

administration 
To the Editors: 

just before the publication of "Sinusoidal fetal heart 
rate patterns associated with intravenous butorphanol 
administration: a case report" (Engel JL, Knuppel RA, 
Lake M. AM ] OBSTET GYNECOL 1984;149:465), a sim- 
ilar instance occurred in our institution. Intravenous 
and intramuscular butorphanol (Stadol) is frequently 
administered in active-phase labor on our university 
service; | mg intravenously and | mg intramuscularly 
are administered. 

In the last 188 cases in which this form of analgesia 


was given to active labor patients, we have noted two... 


instances in which there is a significant temporal rela- 
tionship between the administration of butorphanol 


and the onset of a sinusoidal fetal heart rate pattern. © 


Patterns have consisted of regular oscillations with an 
amplitude of 15 bpm in a normal heart range of 120 
to 160 bpm. The frequency was between 3 and 5 cycles - 
per minute with considerable difficulty in determining |. 
short-term variability. In both instances the sinusoidal 
pattern dissipated at about the same time the patient - 
requested pain relief again prior to complete dilatation. 
In both instances (one normal spontaneous vaginal de- 
livery and one cesarean section for secondary arrest of- 
dilatauon and descent), the infants were born with Ap- 
gar scores of 28 at 1 minute and z9 at 5 minutes. Both. 
infants were appropriately grown term infants with he- 
matocrits in the range of 60 to 65. In both cases neo- 
natal heart rate, neonatal examination, and nursery 
course for the baby were totally uncomplicated, and the 
infants were discharged home with the mother. 

Over the past 9 months butorphanol has been used 
with great success for analgesia during active labor, 








E : enough. 





with only these two instances of significant change in 
the fetal heart rate pattern. As indicated by Engel 
et al., the presence of this pattern in temporal rela- 
tionship with the administration of butorphanol ap- 
pears to have elicited this sinusoidal fetal heart rate 
pattern in the fetus. In our series an incidence of just 
over 2% was noted. This in no way diminishes the po- 
tentially ominous significance of this pattern as previ- 
ously reported by Modanlou and Freeman.' However, 
dt does emphasize the conclusion of Engel et al. that 
further evaluation of the fetus will be necessary in the 
ee of. apr prodi (Nisentil) and butorphanol. 
Selman I. Welt, M.D. 
Department of Obstetrics and Gynecology 
Quillen-Dishner College of Medicine 
East Tennessee State University 
Johnson City, Tennessee 37601 
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Cesarean section delivery and future 
childbearing 

To the Editors: 
The study by Zdeb et al. (Frequency, spacing, and 


Ee .. outcome of pregnancies subsequent to primary cesar- 
." ean childbirth. AM J OBSTET GyNEcoL 1984;150:205) 


showing a decrease in future pregnancies among pa- 
tients who undergo primary cesarean section probably 
comes as a surprise only to those who themselves have 
never undergone a major surgical procedure. 

While the pain of labor often fades and dims in a 
patient's mind, the prolonged pain and discomfort as- 
sociated with abdominal surgery do not. What may 
seem to a physician a relatively simple 1-hour operation 
inflicts considerable anguish and suffering upon one 
on whom it is performed. 

For some women who have greeted their infants in 


a surgical atmosphere, childbirth represents a maze of 


anxiety, anesthesia, intravenous equipment, pain, Dem- 
erol, nausea, and frequent depression. The tremen- 
dous physical and psychological burden exacted by sur- 


gical childbirth is an anathema, as is the prospect of 


again attempting to care for a helpless newborn infant 
while recovering from major surgery. Is it so remark- 
able that these patients have no desire to undergo a 
repeated major abdominal operation with its attendant 
risks for themselves and their infants? Would you? 

As physicians well know, for a few unfortunate 
women the morbidity associated with cesarean section 
permanently ends their reproducuve ability. Perhaps 
for a greater number, however, once a cesarean—is 
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Bonny T. Lee, B.S.N. 
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Genital chlamydial infection and cervical 

cancer 
To the Editors: 

We read with great interest the series of articles by. 
Reid et al, published in this journal (AM T Ops 
GYNECOL 1984;149:293, 149:815, and 150:189)- 
other journals," on genital warts and cervical c: 
We would like to make the following comments, since: 
we are involved presently with an ongoing investiga jon 
of the possible association between genital chlamydial . 
infection and cervical cancer. 

Chlamydia trachomatis has been recognized as one of... 
the most common of the sexually transmitted agents, es 
and several recent studies suggest also an associa E: 
between cervical chlamydial infection and cervical neo- | 
plasia: C. trachomatis was isolated significantly more Be. x 
quently from cervices of women with cervical intraepi- 
thelial neoplasia and invasive cervical cancer than from: 
cervices of f control ane 3s Cer vical Aen 














who were seronegative for aar bodici to C. trac fs 
A correlation was found between chlamydial cervical | 
infection and lymphoid follicle formation. (felicul rc 
era ? Bole ular cervicitis was eund d 35% o6 o: 









intraepithelial RAS d In puis secretion 
IgA antibodies to C. trachomatis were found in ` 
patients with invasive cervical cancer, 6196 of1 patients. 
with cervical intraepithelial neoplasia, 39% of patients 
with cervicitis, and 12% of control subjects." It is sig- 
nificant that higher serum antibody titers to C. trachoma- 
tis were found in women with cervical neoplasia than 
in control subjects." ^ A stronger association with cer- — 
vical neoplasia for serum chlamydial antibodies than E, 
for herpes simplex virus 2 antibodies was found. * 

Thus we suggest that the possibility of a coexistent: 
cervical chlamydial infection with any of the other sex- 
ually transmitted agents should be taken into consid- 
eration and that future studies of cervical neoplasia 
should also control for chlamydial infection. This is 
particularly important, since there is an effective and 
specific treatment for chlamydial infection (that is, dox- 
ycycline hydrochloride), and early treatment may pre- 
vent the development of cervical neoplasia in some 
women. 














Benjamin Piura, M.D. 
Batia Sarov, M.P.H. 
Israel Sarov, Ph.D. 
Division of Obstetrics and Gynecology, 
Epidemiology Unit, and Virology Unit 
Soroka University Hospital 
Faculty of Health Sciences 
Ben-Gurion University of the Negev 
P. O. Box 151 
Beer-Sheva, Israel 
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.. Reply 

`: To the Editors: 

Piura et al. are correct in pointing to an association 
. between cervical neoplasia and Chlamydia trachomatis in- 





fection. However, since the. pr Ems of both. entities © 
reflect life-style and. sexual habits, one must be very | 
cautious about interpreting such a relationship as hav- 
ing etiologic significance. Admittedly, linear logistic 
analysis suggests that this association persists after - 
matching for markers of sexual activity. However, an 
odds ratio of 2:1 is well within the realm of a spurious. 
correlation. Chlamydia trachomatis is not known to be 
oncogenic, does not induce neoplastic transformation 
of mammalian cell cultures, and is not implicated in 
the etiology of any animal malignancies. Moreover, 
there is no clear-cut morphologic spectrum linking 
chlamydial cervicitis to intraepithelial neoplasia. In 
short, there is little supporting evidence to give plau- 
sibility to the suggestion that this may be a causal as- 
sociation. j | 

Most papillomaviral-induced malignancies appear 
dependent upon the operation of various cofactors. - 
Certainly the epidemiologic discrepancies between the - 
prevalence of benign warty infection and that of cer- 
vical cancer suggest that unidentified cocarcinogens 
may play an important role in the pathogenesis of squa- . 
mous carcinoma in the lower genital tract. Whether as 
a measure of cocarcinogenic potential or simply asa 
means of standardizing the sexual life-styles of the sub- - 
jects, future analyses of the relationship between pap- 
illomaviral infection and cervical neoplasia should, 
wherever possible, attempt to define the prevalence of 
coexistent chlamydial infection in both study and con- 
trol groups. 

Richard Reid, M.D. 

Department of Obstetrics and Gynecology 
Sinai Hospital of Detroit 
6767 West Quter Drive 
Detroit, Michigan 48235 

















Howard C. Taylor, Jr., M.D. 
1900-1985 





The Editors and The C. V. Mosby Company, Publisher 
of the AMERICAN JOURNAL OF OBSTETRICS AND GYNE- 
COLOGY, pay tribute to Dr. Taylor, a man of great stat- 
ure in the United States and the world in the fields of 
obstetrics and gynecology, cancer, planned parenthood, 
and education and in the field of medical publication 
as Editor in Chief of the AMERICAN JOURNAL OF OB- 
| STETRICS AND GYNECOLOGY. He accomplished many su- 
perb things in our specialty and left his imprint on every 
task he undertook. He will always be remembered for 










his initiative, insight, energy, wisdom, and editorial abil- 
ities. E 

He served as an Associate Editor of the JOURNAL — 
from 1936 to 1953, then as Co-Editor with Dr. William |. 
J. Dieckmann until 1958. In 1959 he became Editor in . 
Chief, and served with distinction until 1969, when he : 
became Emeritus Editor. 

Being interested in education and believing t 
NAL was an ideal method for the broad. dissem rati 
of information, Dr. Taylor began an effort t to an a 














- foreign authors to submit their manuscripts to the 
. Journat. He was suited to this endeavor because of his 
- excellent international reputation and activities. It was 
< asuccess. The number of worthy manuscripts increased 
and the number of foreign readers increased. 
— As a result of the rapid expansion of clinical inves- 
tigation: and basic research in the field of obstetrics and 
“gynecology, a larger number of manuscripts suitable 
for publication were submitted to the JouRNAL. Dr. 
; Taylor acted promptly and the publication of the JOUR- 
NAL was changed in 1962 from 12 issues a year to 24 
issues a year with full support of the Publisher. 
. Along with these changes Dr. Taylor brought the 
JOURNAL to a full and complete peer review status, 
x which improved its quality. 
l .His organizational ability and leadership were ap- 
"parent throughout the 34 years he served the JOURNAL 
in an editorial capacity and in the years he was Emeritus 
~ Editor. 
< Dr. Taylor graduated from the College of Physicians 
and Surgeons, Columbia University, New York City, in 
1924, became Professor and Chairman, Department 
of Obstetrics and Gynecology, New York University 
College of Medicine in 1943, and then in 1946 was 
appointed Professor and Chairman of the Department 
of Obstetrics and Gynecology, College of Physicians and 
Surgeons, Columbia U niversity, and served in exem- 
i plary fashion until his retirement in 1965. 
.. Dr. Taylor was extremely active in organized medi- 
- cine and has served as president of the following or- 
ganizations: American College of Obstetricians and Gy- 
necologists, 1965; American Gynecological Society, 





1958; Interhational federqion of Gynecology and 
Obstetrics, 1961; American Cancer Society, Inc., 1955; 
American Association of Planned Parenthood Physi- 
cians, 1966; New York Obstetrical Society, 1950; and 
New York Gynecological Society, 1962. He was a mem- 
ber of 22 societies in the United States. - 

Howard was honored by many a countries. He 
was an Honorary Fellow of the Royal College of Ob- 
stetrics and Gynaecology, Edinburgh Obstetrical Soci- 
ety, Deutsche Gesellschaft für Gynäkologie, The Jap- 
anese Obstetrical and Gynecological Society, Societa 
Italiana di Ostetricia e Ginecologia, Societe Française 
de Gynecologie, Society Brasileira de Ginecologia, So- 
ciedad Peruana de Obstetricia y Ginecologia, Associa- 
tion of Gynecologists and Obstetricians of Yugoslavia, 
Sociedade de Ginecologia e Obstetricia de Pernambuco, 
and the Czechoslovak Medical Society. 

In addition to these accomplishments, Dr. Taylor 
conducted educational and training programs for res- 
idents and fellows, which produced outstanding aca- 
demic and clinical obstetricians and gynecologists, and 
at the same time published approximately 180 articles 
of his own scientific studies. | 

It has been a privilege for the Editors and all the 
personnel at The C. V. Mosby Company to work with 
Dr. Taylor, a scholar, scientist, educator, and gentle- 
man. His imprint on the JOURNAL will always remain. 
We also express our gratitude to his wife, Caroline Col- 
gate Taylor, for her support of him in his editorial 
commitments and for her time and effort devoted to 
him in his full life. We shall miss him. 
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MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors. 

"The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book as a 
whole is excellent and highly recom- 
mended. It is a book to buy." (The 
Lancet) 

See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

"The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed... . I hope 
that the obstetrician who may not 
always have optimal support, will find 
practical answers to his medical 
problems here." (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 


Blackwell Scientific Publication. 
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.. Obstetrician/ Gynecologist needed to 
<- join two person Department in thriving 
= community Branch Clinic. Branch 
- physicians are part of a large multi- 
. specialty clinic which provides finan- 
.cial, administrative, educational and 
medical specialty support. Liberal 
fringe benefits including adequate 
time off for educational meetings and 
vacations and university teaching op- 
= portunities available. 





i Write including CV to: 
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Carle Clinic 
Urbana, IL 61801 


Let your OB-GYN 
-practice grow. 
.. Christian Hospital Northeast-Northwest, an 
“innovative leader in health care, is seeking 
qualified Ob-Gyn physicians to assume prac- 
-tices that now exist within our own service 
. area as well as within our hospital manage- 
^" ment contract system. Our management sys- 
A tem consists of five hospitals all within a 150 
ue mile radius of the St. Louis area. 
© These practices require NO FIRST YEAR 
CAPI ITAL INVESTMENT AS WELL AS OF- 
-FERING A GUARANTEED FIRST YEAR 
- SALARY. 
< If your practice is not all that you want it to 
be, call (314) 355-2300, extension 5141 (col- 
l lect) for more details. 


^ DW. Brewer. 
.. Physician Recruiter 


|. @ Christian Hospital 
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Marshfield Clinic, a 225 physician multispecialty 
private group practice is seeking a BC/BE Repro- 
ductive Endocrinologist to join its 11 member De- 
partment of OB/Gyn including a Perinatologist. The 
Clinic serves as a major regional referral center and 
provides a comprehensive spectrum of existing 
supporting specialties and services. Adjacent 524 
bed acute care teaching hospital includes a Level 
111 Perinatal Center and a 24 bed Neonatal Unit. 
Teaching and research opportunities also exist. 

















Please send CV and names of several references to: 


Michael L. Stevens, M.D. 
Chairman, Department of OB/Gyn 
Marshfield Clinic 
Marshfield, WI 54449 
or call collect at (715) 387-5161 
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OBSTETRICS & 
GYNECOLOGY 


Philadelphia, PA 


The Search Committee for the Chairman of Obstetrics and 
Gynecology at Thomas Jefferson University Hospital is 
seeking applicants for the position of Chairperson of the 
E department. We are seeking an obstetrician/ gynecologist 
 . to join the faculty at the full professor level. Individual 
. must have several years experience as a faculty member, 
^ skilled in teaching all levels. A strong research interest, 
". demonstrated clinical expertise and administrative expe- 
_ rience are also required. Individual should be prepared to 
. chair this large department and be skilled in matters re- 
lated to academia, preferably in a School of Medicine. 
Qualified applicants should send their curriculum vitae to: 
Dr. Robert L. Brent, Department Of Pediatrics, 
Thomas Jefferson University Hospital, 1025 Walnut 
- Street, Room 700, Philadelphia, PA 19107. We are an 
^ affirmative action/equal opportunity employer. 
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stroke was 2 0 times greater in users than in nonusers and the risk of thrombotic stroke was 4 010 9 5 times greater 
in users than in nonusers. A prospective study conducted in Great Britain estimated that former users have a risk for 
al! cerebrovascular disease 2 6 times greater than that of nonusers This risk remamed elevated for at least six years 
after last ora! contraceptive use. A prospective study conducted in the United States found that past use of oral 
contraceptives was associated with increased risk of Subarachnoid hemorrhage the relative risk being 5 3 There 
was aiso Some evidence fram this study that the degree of risk may be related to duration of orai contraceptive use 

MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of orai cantracen- 
tives has been reported confirming a previously Suspected association. These studies, conducted in the United 
Kingdom. found. as expected, that the greater the number of underlying risk factors for coronary artery disease 
‘cigarette smoking. hypertension, hyperchotesterolemia, obesity. diabetes. history of preeclamptic toxemiaj, the 
higher the risk of developing myocardial infarction, regardiess of whether the patent was an oral contraceptive user, 
or not. Oral contraceptives. however, were found to be a clear additional risk factor The annual excess case r 
ancreased nski of myocardial infarcbon (fatal and nonfatali in oral contraceplive users was est j 
approximately 7 cases per 100,000 women users in the 30-39 age group and 67 cases per 100 000 we 
the 40-44 age group in terms of relative risk, it has been estimated that orai contraceptive 
(smoking i$ considered a major predisposing condition to myocardial infarction) are abou 
fatai myocardial iofarction as nonusers who do not smoke Orai contraceptive users who 
about a 5.foid increased risk of fatal infarction compared to users who do not smoke, but 
increased nik compared to nonusers who do not smoke. Furthermore’? 
factor In determining the importance of these relative rrsks, how 
must be given senous consideration The importance: 
determining relative and absolute risks has not as yel 
action exists. but perhaps to a lesser extent sti 
oral contraceptive users persists folia 
nSk iS related to the duration à 
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| the fied States Careful epidermioiagicat studies to determine the 
ath orügestogen-oniy orai contraceptives have not been performed 
ve Deer reported in women using these products, and they shouid not be 
xs he risk of thromboembolic and thrombotic disorders, in both users and 
ges, increases with age Oral contraceptives are, however, an independent risk factor 
E OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective study 
zed Kingdom estimated the mortality rate per 100.000 women per year from diseases o! the 
stem for users and nonusers of orai contraceptives according to age, smoking habits, and duration of 
use Theoverait excess death rate annually from cuculatory diseases for orai contraceptive users was estimated to 
be 20 per 100.000 (ages 15-34 —5/100 000. ages 35-44-- 33/100.000. ages 45. 49 — 140/100 000) the risk beng 
concentrated in oider women. in those with a long duration of use. and in cigarette smokers ft was not possible, 
however, tà examine the imterrefationships of age. smoking. and duration of use nor to compare the effects of 
continuous versus intermittent use Although the study showed a 10-fold increase in death due to circulatory 
diseases in users for five or more years. ali of these deaths occurred in women 35 or older Until larger numbers of 
women under 35 with continuous use for five or more years are available, T s not possible to assess the magnitude 
of the relative risk for this younger age group This study reports that the increased risk of circulatory disease 
mortality may persist after the pill is discontinued Another study published at the same time confirms a previously 
reported increase of mortality in pill users fram cardiovascular disease The study concluded that the mortality 
associated with aii methods of birth contrat is low and below that associated with childbirth, with the exception of 
oral Contraceptives in women over 40 who smoke (The rates given for pili oniy/smokers for each age group are for 
smokers asatiass For heavy smokers [more than 15 cigarettes a day] the rates given wouid be about double. for 

light smokers [less than 15 cigarettes a day], about 50 percent ) The mortabty associated with ora! contraceptive 
use in nonsmokers over 40 is higher than with any other method of contraception in that age group The lowest 
mortality is associated with the condom or diaphragm backed up by early abortion The risk of thromboembolic and 
thrombotic disease associated with oral contraceptives increases with age after approximately age 30 and, for 
myocardial infarction, is further increased by hypertension. hyperchoiesterolemia, obesity, diabetes, or history of 
preeciamptic tüxemia and especially by cigarette smoking The risk of myocardial infarction in orat contraceptive 
users ts substantially increased in women age 4D and over. especially those with other risk factors The physician 
and the patient shouid be alert to the earhest manifestations of thromboembolic and thrombotic disorders (eg. 
thrombophietytis. pulmonary embolism. cerebrovascular insufficiency. coronary occlusion, retinal thrombosis. 
and mesentenc thrombosis) Should any of these occur or be suspected. the drug shouid be discontinued 
immediately A four- 1a six fold increased risk of postsurgery thromboembolic comptications has been reported in 
arai contraceptive users (f feasibie oral contraceptives should be discontinued at least four weeks betore surgery 
ot a type associated with an increased risk of thromboembolism of prolonged immobilization 2 ÜCULARLESIÓNS 
There have been reports of neuro-ocular temons such as optic neuritis or retinal thrombosis associated with the use 
of oral contraceptives Discontinue oral contraceptive medication if there is unexplained, sudden or gradual. partial 
of complete lass of vision. onset of proptosis or diplopia. papiiedema, of retinal vascular lesions and institute 
appropriate diagnostic and therapeutic measures 3 CARCINOMA Long-term continuous administration of ether 
naturai or synthetic estrogen in certain anima! species mcreases the frequency of carcinoma of the breast. cervix, 
vagina, and aver Certain synthetic progestagens, none currently contamed in oral contraceptives. have been noted 
to increase the incidence of mammary nodules. bemgn and malignant. :n dogs In humans, three case control 
studies have reported an increased risk of endametual carcinoma associated with the profonged use of exogenous 
estrogen in postmenopausal women. One publication reported on the first 21 cases submitted by physicians to a 
registry of cases of adenocarcinoma of the endametnum in women under 40 on ora! contraceptives. Of the cases 
found in women without predisposing nisk factors for adenocarcinoma of the endametnum ie g . irregular bleeding 
at the 6me orai contraceptives were hrst given, polycystic ovanesi. nearly alf occurred in women who had used a 
Sequential oral contraceptive These products are no ionger marketed No evidence has been reported suggesting 
an increased risk of endometnal cancer in users of conventional comtination or progestogen-oniy orai contracep- 
tives. Several studies have found no increases in breast cancer in women taking oral contraceptives or estrogens 
One study. however while also noting no overall increased risk of breast cancer in women treated with oral 
contraceptives. found an excess risk in the subgroups of oral contraceptive users with documented benign breast 
disease. A reduced accurrence of bemgn breast tumors m users of orai contraceptives has been well-documented 
in summary. there is at present no confirmed evidence from human studies of anincreased risk of cancer associated 
with oral contraceptives Close chinicat surveillance of all women taking oral contraceptives is, nevertheless. 
essential in ali cases of undiagnosed persistent or recurrent abnormal vaginal bleeding, appropriate diagnostic 
measures should be taken to rule out malignancy Women with a strong family history of breast cancer or whe have 
breast nodules, fibrócystic disease or abnormal mammograms should be monitored with particular care it they 
elect to use oral contraceptives instead af other methods ot contraception 4 HEPATIC TUMORS Benign hepatic 
adenomas have been found to be associated with the use of ora! contraceptives. One study showed that oral 
contraceptive formulations with high hormona! potency were associated with a higher nsk than lower potency 
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tormutations and use of oral contraceptives with high hormonal potency and age aver 30 years may luther increase 
the woman $ risk of hepatocellular adenoma. Althaugh benign. hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage This has been reported in short-term as weli as long term users of oral 
contraceptives Two studies relate risk with duration of use of the contraceptive. the risk being much greater after 
tour or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered «n 
women presenting abdominal pain and tenderness, abdominal mass or shock A few cases of hepatocellular 
carcinoma have Deen reported in women faking oral contraceptives The reiationsfup of these drugs to this type o! 
Meu i$ not known at this ime 5. USE IN OR IMMEDIATELY PRECEDING PREGNANCY. BIRTH DEFECTS IN 
OFFSPRING, AND MALIGNANCY IN FEMALE OFFSPRING The use of female sex hormones = both estrogen and 
progestational agents ~ during early pregnancy may seriousty damage the offspring ft has been shown that females 
exposed in utero to diethyistilbestrol, a nonsteroidal estrogen. have an increased usk af developing in later ife a 
form of vagina: or cer vical cancer thats ordinanty extremely rare This risk has been estimate to be on the order a! 
110 4in 1000 exposures. Although there is no evidence at the present time that oral contraceptives further enhance 
the rsk of developing this type of malignancy. such patients should be monitored with particular care d they elect to 
use orai contraceptives instead of other methods of contraception Furthermore, a high percentage of such exposed 
women (from 30 to 90%) have been found to have epithekai changes of the vagina and cervis. Although these 
changes are histologically benign. itis not known whether this condition is a precursor of vaginal malignancy Male 
chugren so exposed may deveiop abnormahties of the urogenital tract. Although semiar data are not avaiable with 
the use of other estrogens. t cannot be presumed that they would not induce simda changes Án increased nisk o! 
congenital anomalies, including heart defects and limb defects. has been reported with the use of sex hormones, 
including oral contraceptives, in pregnancy. One case controi study has estimated a 4 7 fold increase in usk of 
mb reduction defects in infants exposed in utero to sex hormones (ara! contraceptives, hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abortion) Some ot these exposures were very short and 
involved only a few days of treatment. The data suggest tha! the risk of ümb-reduction defects on exposed fetuses is 
somewhat iess than one in 1000 lve births, in the past. female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion There is considerable evidence that estrogens are ine? fectye for 
these indications. and there is no evidence from well-controlied studies that progestogens are effective for these 
uses There is some evidence that tripioidy and possibly other types of polyplaidy are increased among abortuses 
from women who become pregnant soon after ceasing oral contraceptives Embryos with these anom É 
viftually always aborted spontaneously Whether there :s an overall increase m spontaneous aiii 
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D METABOLIC EFFECTS. A decrease m glucose 
E percer Be o! patients on oral contracestives For this reason. 
iy oBServed while recenang oral contraceptives An increase in 
eni bserved in patients receiving oral contraceptives. The chica! 
to Begehned 8 ELEVATED BLOOD PRESSURE An increase on blood pressure 
: Png oral contraceptives in some women hypertension may occur within a few 
gang orat éonifaceptiwe use. In the first year of use, the prevalence of women with hypertension is 
ay he no higher than that of a comparable group of nonusers. The prevalence in users increases 
er exposure, and in the fifth year at use :s two and a half to three times the reported prevalence in 
Qe is also strongly correlated with the development of hypertension in oral contraceptive users 
en who previously have had hypertension during pregnancy may be more likely tc develop elevation of blaod 
essute when given oral contraceptives. Hypertension that develops as a result of taking ürai contraceptives 
usuatly returns to normal after discantinuing the drug 9 HEADACHE The onset or exacerbation of migrame or 
development of headache of a new pattern which is recurrent. persistent. or severe requires discontinuation o! oral 
contraceptives and evaluation of the cause 10. BLEEDING IRREGULARITIES Breakthrough bleeding, spotting, and 
amenorrhea are trequent reasons for patients discontinuing oral contraceptives. In breakthrough bleeding. as in all 
Cases of regular bleeding from the vagina. nontunctional causes should be barne «n mend. in unhagnosed 
persistent or recurrent abnorma! bleeding from the vagina. adequate diagnostic measures are indicated ta rule out 
pregnancy of malignancy If pathology has been excluded, time or a change to another formulation may solve the 
probiem. Changing to an oral contraceptive with a higher estrogen content, white potentially usetul in rmimimining 
menstrual rregutanity, shouid be done only if necessary since this may increase the risk of thramboembulic disease 
Women with a past history of oigomenorrhea or secondary amenorrhea or young women withaut regular cycles 
May have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contraceptives 
Women with these preexisting problems should be advised of this possibility and encouraged to use other 
contraceptive methods Postuse anovulation, possibly prolonged. may also occu! i^ women without previous 
wreguianties. H ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 12. BREAST FEEDING Oral contraceptives given in the postpartum period may interfere with lactation 
There may be a decrease in the quantity and quality of the breast milk. Furthermore, a smail traction of the hormonai 
agents in orat contraceptives has been identified in the milk of mothers receming these drugs The effects. dany on 
the breast ted child have not been determined. if feasible. the use of oral contraceptives should be deferred until the 
infant has been weaned PRECAUTIONS: General: 1. A complete medica! and family history should be taken prior to 
the initiation of oral contraceptives. The pretreatment and senodic physical examnanons should imclude speca! 
reference to blood pressure, breasts, abdomen and peivic organs, including Papanicolaou smear and relevant 
laboratory tests As a generat rule, oral contraceptives should not be prescribed for longer than one year without 
another physical examination being performed 2 Under the influence of estrogen-progestogen preparations. 
preexisting uterine ieiomyomata may increase in size. 3 Patients with a fustory of psychic depression should be 
care'ully observed and the drug discontinued 4 depression recurs fo a secous degree Patents becoming 
significantly depressed while taking orai contraceptives should stop the medication and use an aiternale method af 
contraception in an attempt to determine whether the symptom is drug related 4. Oral contraceptives may cause 
some degree of fluid retention. They should be prescribed with caution and only with careful monitoring. in patents 
with conditions which might be aggravated by fluid retention, such as convulsive disorders, mugrame syndrome. 
asthma. or cardiac or renal imnsutfhiciency 5 Patients with a past history of jaundice during pregnancy have an. 
mcreased risk of recurrence of jaundice while recenwing oral contraceptive therapy T iauncdice develops in any 
patient receiving such drugs. the medication should be discontinued. 6 Siero hormones may be poody 
metabohzed in pabents with impaired hver function and should be administered with caution in such patients. F Oral 
contraceptive users may have disturbances m normal tryptophan metabolism which may result in a relative 
pyndoxine dehiciency The cimical significance of this is yet to be determined. 8 Serum folate leveis may be 
depressed by oral contraceptive therapy Since the pregnant woman is predisposed fo the devetopmen! of folate 
Geticiency and the incidence of folate deficiency increases with increasing gestation, itis possibile that if à woman 
becomes pregnant shortly after stopping oral contraceptives, she may have a greater chance of developing folate 
deticiency and complications attributed. to this. deficiency. 9 The pathologies! should be advised of orai 
contraceptive therapy when relevant specimens are submitted 10 Certain endocrine and aver function tests and 
blood components may be affected by estragen-contaimning oral contraceptives a increased suiftobromophthalein 
retention. b. increased prothrombin. and factors VIL Vill. IX. and X, decreased anuthromom 3. increased 
norepinephrine induced platelet aggregabiity c lacreased thyroid binding globulin (TBG leading to increased 
circulating tolai thyrgid hormone. as measured by protein-bound iode (PB). T4 by column. ar T4 by radigimmun 
Gassay Free T3 resin uptake is decreased, reflecting the elevated TBG. free TA concentranon is unaltered d 
Decreased preqnanediol excretion e Reduced response to metyrapone test INFORMATION FOR THE PATIENT: 
(See Patient Package insert). DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bieeding have been assáciated with concomitant use of rfampin. A similar association has been suggested wih 
barbiturates, phenylbutazone. phenytoin sodium, ampicitiin, oriseofulvin, and tetracycine. CARCINOGENESIS, 
PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of orat contraceptives 
isee WARNINGS). Thrombophiebitis. Pulmonary emboksm Coronary thrombosis. Cerebral thrombosis Cerebral 
hemorrhage Hypertension. Gallbladder disease Liver tumors Congenital anomahes There is evidence of an 
association bet ween the Tollowing conditions and the use of ora: contraceptives. although additional confhirmatory 
studies are needed Mesentenc thrombosis. Neuro ocular iesions eg. retinal thrombos:s and optic neuntis. The 
folowing adverse reactions have been reported in patients receiving ora! contracephves and are beueved to be 
drug-related Nausea. usuaily the most common adverse reaction. Vormiting, occurs in approximately 10% ariess af 
patients during the first cycle Other reactions, as a general rule, are seen much less frequently or oniy occasionally 
Gastrointestinal symptoms (such as abdominal cramps and bleating) Breakthrough bieeding Spotting Change in 
menstruat low Dysmenorrhea Amenorrhea during and after treatment Temporary infertuty after discontinuance 
Gf treatment Edema Chioasma or melasma which may persist Breast changes tenderness, enlargement. and 
secretion. Change in weight (increase or decrease} Change in cervical erosion and cervical secretion. Possitile 
giminghon m factalion when given immediately postpartum Cholestatic jaundice Migraine increase in size of 
utenne ieiomyomata. Rash (aliergc} Mental depression. Reduced tolerance to carbohydrates. Vaginal candidiasis. 
Change in corneal curvature (steepening) Intolerance to contact lenses The following adverse reactions have heen 
reported in users of oral contraceptives. and the association has been neither contfumed nor refuted: Premer 
struat hike syndrome. Cataracts Changes in ibido. Chorea Changes in appetite Cystilis like syndrome, Headache. 
Nervousness Dizziness Hirsutism Loss of scalp haw Erythema multitorme. Erythema nodosum. Hemorrhagic 
eruption. Vaginitss Porphyria Impaired renal function Hemolytic urermc syndrome. OVERDOSAGE: Serious di 
effects have not been reported following acute ingestion of large doses of oral contraceptives Dy young chidren 
Overdosage may cause nausea. and withdrawal bleeding may occur in females. 
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tSerious as well as minor side effects have been reported with the 
use of oral contraceptives. The physician should remain alert to 
the earliest manifestations of any symptoms of serious disease ORTHO 
and discontinue oral contraceptive therapy when appropriate 
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EFOXIN is contraindicated in j proven highly effective 


patients who have shown 
ypersensitivity to cefoxitin and the 
ephalosporin group of antibiotics. 
Before therapy with MEFOXIN is 
nstituted, careful inquiry should be A 
nade to determine whether the E proven stability 
patient has had previous 
ypersensitivity reactions to 
efoxitin, cephalosporins, penicillins, 
or other drugs. This product should 


be given with caution to penicillin- e proven utility 


sensitive patients. 


Over 65 clinical studies document the effectiveness of MEFOXI 
the treatment of gynecological infections, including endometriti 
pelvic cellulitis, and pelvic inflammatory disease. 


MEFOXIN has become the reference standard for stability agai 
beta-lactamases which destroy other antibiotics. 


Current survey data show that obstetricians/gynecologists rely 
MEFOXIN for the hospital treatment of pelvic infections more c 
than any other single injectable antibiotic. 


Over 6 years of use in hospitals confirms MEFOXIN has a safet 
profile comparable to cephalothin. The most common adverse 
reactions have been local reactions following intravenous or 
Taliwclan ar iniection 





= pals, especia i | 
~ SGPT, serum LDH, and serum alkaline phosphatase. Rena! Function — tlevations in 





DUE 
r UM, +, x 2 ge H 
vi ^i^ (Cefoxitin Sodium | MSD) 
indications and Usage: Treatment. Serious infections caused by susceptible 
strains of the designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung ab- 
scess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumoniae), 
other streptococci (excluding enterococci. e.g.. Sirep. faecalis), Staphylococcus au- 
reus ipenicillinase and non-penicillinase producing), Escherichia coli, Klebsiella 
Species, Hemophilus influenzae, and Bacteroides species. | 
GENITOURINARY INFECTIONS. Msn tract infections caused by E. coll, Klebsiella 
species, Proteus mirabilis, indole-positive Proteus (i e., i Pretigeri, and P 
vulgaris), and Providencia species, Uncomplicated gonorrhea due to Neisseria 
gonorrhoeae (peniciltinase and non-penicillinase producing). 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal ab- 
scess, caused by E. coii, Klebsiella species, Bacteroides species including the B. 
fragilis group,S and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by £. coli, N. gonorrhoeae (penicillinase and non- 
penicillinase producing), Bacteroides species including the B. fragilis group.S 
Clostridium species, Peptococcus species, Peptostreptococcus species. and group 
B streptococci. 
SEPTICEMIA caused by Strep. pneumoniae Ls D. pneumoniae), Staph. au- 
reus tpenicillinase and non-penicillinase producing). £. coli, Klebsiella species, and 
_ Bacteroides species including the B. fragilis group.S 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicilinase producing), Staph. epidermidis, streptococci (excluding en- 
terococci, e.g., Strep. petal) . colt, P mirabilis, Klebsiella species, Bacteroides 
Species including the B. fragilis qroup.§ Clostridium species, Peptococcus species, 
and Peptostreptococcus species. "M 
Although appropriate culture and susceptibility studies should be performed, ther- 
apy may be started while awailing these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g.. Strep. 
faecalis} and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cacti are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOX- 
ITIN, CEPHALOSPORINS, PENICILLINS. OR OTHER DRUGS. GIVE WITH CAUTION 
TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 


XI 


E ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REACTION TO CEFOXITIN 


OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY REACTIONS 
MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 


. Pseudomembranous colitis, from mild to life-threatening in severity, 


has been reported with virtually all antibiotics (including 
cephalosporins); therefore, it is important to consider its diagnosis 
when diarrhea develops in association with antibiotic use. Broad-spec- 
trum antibiotics alter normal flora of colon and may permit overgrowth of clostridia: 
a toxin produced by Clostridium difficile is a primary cause of antibiotic-associated 
Colitis. Mid cases may respond to drug discontinuance alone; in more severe 
cases, management may include sigmoidoscopy, appropriate bacteriological stud- 
tes, fluid, electrolyte and protein supplementation, and use of a drug such as oral 
vancomycin: isolation of the patient may be advisable. Other causes of colitis 
should also be considered. 

Precautions: Total daily dose should be reduced in patients with reduced urinary 
Output due to renal insufficiency because high and prolonged serum antibiotic 
concentrations can occur from usual doses. Prescribe with caution in patients with a 
history of gastrointestinal disease, particularly colitis. Prolonged use may result in 
overgrowth of nonsusceptible organisms; repeated evaluation of the patient's condi- 
tion is essential. If superinfection occurs. take appropriate measures. increased 
nephrotoxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

Interference with Laboratory Tests-—High concentrations (> 100 mcg/ml) may in- 
terere with measurement of serum and urine creatinine levels by the Jaffé reaction 
and produce false increases of modest degree in creatinine levels reported; serum 
samples should not be analyzed for creatinine it withdrawn within 2 hours of cefox- 
itin administration. High concentrations may interfere with measurement of urinary 
17-hydroxy-corticosteroids by the Porter-Silber reaction and produce false in- 
creases of modest degree in levels reported. A false-positive reaction for glucose in 
urine has been observed with CLINITEST" reagent tablets. 

Pregnancy— in women of childbearing potential, weigh anticipated benefit against 
possible risks. 

Nursing Mothers-—Cefoxitin is excreted in human milk in low concentrations. 
infants and Children.— Safety and efficacy in infants from birth to three months 
have nol yet been established. In children three months and older, higher doses 
. have been associated with increased incidence of eosinophilia and elevated SGOT. 
Adverse Reactions: The most common adverse reactions have been local reac- 
tions following intravenous or intramuscular injection. Other adverse reactions have 
been encountered infrequently. Local Reactions— Thrombophlebitis with intra- 
venous administration; pain. induration, and tenderness affer intramuscular injec- 
tions. Allergic Reactions — Rash (including exfoliative dermatitis), pruritus, easino- 


= philia, fever, and other allergic reactions. Gastrointestinal — Symptoms of 


_ pseudomembranous colitis during or after treatment and, rarely, nausea and vomit- 
ing. Bíood— Transient eosinophilia, leukopenia, neutropenia, hemolytic anemia, 
=o and ple ope a positive direct Coombs test may develop in some individ- 
liy those with azotemia. Liver Function-— Transient elevations in SGOT 


Serum creatinine and/or blood urea nitrogen levels and, rarely acute renal failure 
Note: in group A beta-hemolytic streptococcal infections, therapy should be main- 
tained for at least 10 days to guard against the risk of rheumatic fever o 
glomerulonephritis. In stap nos and other infections involving a collection of 
(us, surgicai drainage should be carried out where indicated. Intramuscular injec- 
ions should be well within the body of a relatively large muscle such as the upper 
outer quadrant of the buttock (i.e. gluteus maximus). aspiration is necessary to 
avoid inadvertent injection into a blood vessel. The total daily dosage in infants and 
children should not exceed 12 grams. 
How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 
1 gram or 2 grams cefoxitin equivalent and in 10-gram bulk bottles. MSD 
$8. iragilis, B. distasonis, B. ovatus, B. thetaiolaomicron. B. Vulgatus 





"Registered trademark of Ames Company Division af Miles Laboratories, Inc ERCK 
For more detailed information, consult Jo MSD Representative SHAR 
or see Prescribing information. Merck Sharp & Dohme, OHM 
Division of Merck & Ca., ine., West Point, PA 19486 JAMES (117) 
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OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors. 

"The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book asa 
whole is excellent and highly recom- 
mended. It is a book to buy.” (The 
Lancet) 

See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

"The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed. . . . | hope 
that the obstetrician who may not 
always have optimal support, will find 
practical answers to his medical 
problems here.” (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 


Blackwell Scientific Publication. 
$58.95. 
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AFTER BREAKTHROUGH BLEEDING AND AMENORRHEA. 
SHE'S ABOUT TO GIVE UP ON ORAL CONTRACEPTION. 


Mellie 27 2 MK Ld 
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Brief Summary of Prescribing Information 
NORLESTRIN® (norethindrone acetate and ethinyl estradiol tablets, USP) 


See section under Special Notes on Administration and HOW SUPPLIED. 
Before prescribing, please see full prescribing information. A Brief Summary follows. 


DESCRIPTION 
Norlestan Products are progestogen-estrogen combinations. 
INDICATIONS AND USAGE 


Norlestrin Products are indicated for the prevention of pregnancy in women who elect to use 
oral contraceptives as a method of contraception. 

In chrical tais with Norlestrin 1/50 involving 25.983 therapy cycles, there was a preg- 
nancy rate of 0.05 per 100 woman- years; in clinical trials with Norlestrin 2 5/50 involving 
96.388 cycles, there was a pregnancy rate of 0 22 per 100 woman-years. 

Dose-Related Risk of Thromboembolism from Oral Contraceptives: Stucies have 
shown a positive association between the dose of estrogens in oral contraceptives and the 
tisk of thromboembolism. It is prudent and in keeping with good principles of therapeutics Io 
minimize exposure to estrogen. The oral contraceptive prescribed for any given patient 
shouid be that product which contains the least amount of estrogen that is compatible with 
an acceptable pregnancy rate and patient acceptance 

CONTRAINDICATIONS 

1. Thrombophiebitis or thromboembolic disorders 
. A past history of deep-vein thrombophlebitis or thromboembolic disorders 
. Cerebrai vascular or coronary artery disease 
. Known of suspected carcinoma of the breast 
. Known or suspected estrogen-dependent neoplasia 
. Undiagnosed abnormal genital bleeding 

Known or suspected pregnancy (See WARNING No. 5) 
. Benign or malignant liver tumor which developed during the use of oral contraceptives 
or other estrogen-containing products. 
WARNINGS 
Cigarette smoking increases the risk of serious cardiovascular side effects from 
orai contraceptive use. The risk increases with age and with heavy smoking (15 or 
more cigarettes per day) and is quite marked in women over 35 years of age. 
Women who use oraí contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious 
conditions inciuding thromboembolism, stroke. myocardial infarction, hepatic ade- 
noma, gailbiadder disease. and hypertension. Practitioners prescribing oral contracep- 
lives should be familiar with the following information relating to these risks i 
1 Thromboembolie Disorders and Other Vascular Problems. An increased nsk of ihrom- 
boembolic and thrombotic disease associated with the use of oral contraceptives is well- 
established Studies have demonstrated an increased risk of fatal and nonfatal venous 
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it has been estimated that users who do not smoke (smoking is considered a major pre- 
disposing condition to myocardial infarction) are about twice as likely to have a fatal myo- 
cardial infarchon as nonusers who do not smoke. Oral contraceptive users who are smokers 
have about a fivefold increased risk of fatal infarction compared to users who do not smoke, 
but about a tenfoid to tweivetoid increased risk compared to nonusers who do not smoke 
The amount of smoking is also an important factor 
Risk of Dose: in an analysis of data, British investigators concluded that the rsk of throm. 
boembohsm, including coronary thrombosis, 1s directly related to The dose of estrogen used 
in oral contraceptives; however the quantity of estrogen may not be the sole factor involved 
Persistence of Risk: Iwo studies have suggested that an increased risk may persist for as 
‘ong as 6 years after discontinuation of oral contraceptive use for cerebrovascular disease 
and 9 years for myocardial infarction. In addition. a prospective study suggested the per- 
Sistence of risk for subarachnoid hemorrhage. 

Estimate of Excess Mortality from Circulatory Diseases: The risk of diseases of the cir. 
culatory system is concentrated in cider women. in those wth a long duration of use, andin 
cigarette smokers 

A study of available data from a variety of sources concluded that the mortality associated 
with all methods of birth control is low and below that associated with childbirth, with the 
exception of oral contraceptives in women over 40 who smoke 

The risk of thromboembolic and thrombotic diseases associaled with oral contrac optives 
increases with age aller approximately age 30 and. for myocardial infarction. is further 
increased by hypertension, hypercholesterolemia, obesity diabetes. or history of pre- 
eciamptic toxemia, and especially by cigarette smoking 

The physician and the patient should be alert to he earliest manmilestations af thromboem:- 
bolic and thrombotic disorders. Should any occur or be suspected. the drug should be dis- 
continued immediately l 

A fourfold to sixfold increased nsk of postsurgery thromboemboke complications h 
been reported in users. H feasible, oral contraceptives should be discontinued al ie 
weeks belore surgery ol a type associated wilh an increased risk of thromboembolism or 
prolonged immobilization. 

2 Ocular Lesions. Neuro-ocular lesions, such as optic neuritis or retinal thrombosis, have 
been associated with the use ol oral contraceptives Discontinue the oral contraceptive il 
there is unexplained sudden or gradual, partial. or complete loss of vision, onset of proptoa- 
sis ot diplopia: papilledema; or retina! vascular lesions 

3. Carcinoma. Long-term continuous administration of estrogen in certain animal species 
increases the frequency of carcinoma of the breast. cervix. vagina. and liver 

in humans. an increased risk of endometrial carcinoma associated with the prolonged 
use of exogenous estrogen in postmenopausal women has been reported However there 
iS no evidence suggesting increased risk of endometrial cancer in users of conventional 
combinatian or progestogen-only oral contraceptives. 

Studies found no evidence of increase in breas! cancer in women taking oral contracep- 
tives: however, an excess risk in users with documented benign breast disease was 
reported. 

There is no confirmed evidence of an increased nsk of cancer associated with oral contra- 
ceptives. Close clinical surveillance of users is, nevertheless, essential. In cases of uncdiag- 
nosed persistent or recurrent abnormal vaginal bleeding. appropriate thagnostic measures 
should be taken to rule out malignancy Women with a strong family history of breast cancer 
or who have breast nodules. fibrocystic disease. or abnormal mammograms, should be 
monitored with particular care 

4. Hepatic Tumors Benign hepatic adenomas have been found to be associated with oral 
contraceptives. Because hepatic adenornas may rupture and may cause death through 
intra-abdominal hemorrhage. they should be considered in women presenting abdominal 
pain and tenderness, abdominal mass, or shock. 

A few cases of hepatocellular carcinoma have been reported in women taking oral contra- 
ceptives. The relationship of these drugs to this type of malignancy is not known at this time. 
5. Usage in or immediately Preceding Pregnancy; Reth Defects in Offspring. and Malig- 
nancy in Female Offspring. Dunng early pregnancy temaie sex hormones may senously 

damage the offspring. 

An increased risk of congenital anomalies, including heart detects and limb defects. has 
been reported with the use of oral contraceptives in pregnancy 

There is some evidence that triplaidy and possible other types of polyploidy are increased 
among abortuses from women who become pregnart soon after ceasing oral 
contraceptives. 

Pregnancy should be ruled out before continuing an oral contraceptive in any patient who 
has missed Iwo consecutive menstrual periods. If the patient has not adhered to the sched- 
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ule, the possibility of pregnancy should be considered at the time of the first missed period, 
and oral contraceptives should be withheld until pregnancy has been ruled out. H preg- 
nancy iS confirmed. the patient should be apprised of the potential risks to the fetus and the 
advisability of continuation of the pregnancy should be discussed 

Women who discontinue oral contraceptives with the intent of becoming pregnant should 
use an alternate form of contraception for a period of hme before attempting to conceive. 

Administration of progestogen-only or progestogen-estrogen combinations to induce 
withdrawal bleeding should not be used as a test of pregnancy 

6. Gallbladder Disease Studies report an increased risk of surgically confirmed gallblad- 
der disease in users of oral contraceptives. 

7 Carbohydrate and Lipid Metabolic Effects. Because decreased glucose tolerance has 
been observed in a significant percentage of patients. prediabetic and diabetic patients 
should be carefully observed while receiving oral contraceptives. 

An increase in triglycerides and total phospholipids has been observed. 

8 Elevated Blood Pressure. An increase in blood pressure has been reported in patients 
receiving oral contraceptives The prevalence in users Increases with longer exposure. Age 
iS also strongly correlated with development of hypertension. Women who previously have 
had hypertension during pregnancy may be more likely to develop eievation of blood 
pressure. 

9. Headache. Onset or exacerbation of migraie or development of headache of a new 
pattern which is recurrent, persistent, of severe, requires discontinuation of oral 
contraceptives 

10. Bleeding Irregulanties. Breakthrough bleeding, spotting, and amenorrhea are fre- 
quent reasons for patients discontinuing oral contraceptives In breakthrough bleeding, 
nontunctional causes should be borne in mind In undiagnosed abnormal bleeding from the 
vagina. adequate diagnostic measures are indicated to rule out pregnancy or malignancy 

Women with a past history of oligomenorrhea or secondary amenorrhea. ot young women 
without regular cycles should be advised that they may have a tendency to remain anovula- 
tory or to become amenorrheic afler discontinuation of oral contracephives. 

HW. Ectopic Pregnancy Ectopic as well as intrautenine pregnancy may occur in contracep- 
tive failures : 

12. Breast-Feeding. Oral contraceptives may mnteriere with lactation Furthermore. a small 
fraction of the hormonal agents in oral contraceptives has been identilied in the milk of moth- 
ers receiving these drugs 
PRECAUTIONS 

! A complete medical and family history should be taken prior to the initiation of oral con- 
traceptives. The pretreatment and periodic physical examinations should include special 
reference to blood pressure. breasts, abdomen, and pelvic organs. including Papanicolacu 
smear and relevant laboratory tests. As a general rule. oral contraceptives should not be 
prescribed for longer than one year without another examination. 

2 Preexisting uterine leiomyomata may increase in size. 

3 Panents with a history of psychic depression should be carefully observed and the drug 
discontinued if depression recurs to a serious degree. 

4 Oral contraceptives may cause fluid retention and should be prescribed with caution. 
and only with Careful monitoring, in patients with conditions which might be aggravated. 

2 Patients with a past history of jaundice during pregnancy have an increased risk of 
recurrence of jaundice. If jaundice develops. the medication should be discontinued 

6 Steroid hormones may be poorly metabolized and should be administered with caution 
in patients with impaired liver function 

7 Users may have disturbances in normal tryptophan metabolism, which may resultin a 
relative pyridoxine deficiency 

8. Serum folate levels may be depressed. 

9. The pathologist should be advised of oral contraceptive merapy when relevant speci- 
mens are submitted 

10. Ceran endocrine anc hver function tests and blood components may be affected 


gabiity (c) increased thyrord-binding globulin (TBG) leading to increased circulating total 


nave been associated with concomitant use of ntampin A similar association has been Sug- 
gested with barbiturates, phenylbutazone, phenytoin sodium, tetracycline and ampicillin 


nincreased risk af the following serious adverse reactions has been associated with oral 
contracephves. thrombophiebitis pulmonary embolism. coronary thrombosis: cerebral 
thrombosis, cerebral hemorrhage; hypertension: gallbladder disease: benign hepatomas. 
congenital anomalies. 

There is evidence of an association between the following conditions and the use of oral 
contraceptives, although additional contirmatory studies are needed. mesentenc thrombo- 
$15. neuro-ocuiar lesions. eg. retinal Ihrombosis and optic neuritis 

The following adverse reactions have been reported in patients receiving oral contracep- 
ind are beheved to be drug related. nausea and/or vomiting. usually the most corme 
mon adverse reactions, occur in approximately 10% or less of patients Guring the first cycie 
Other reactions. as 4 general rule, are seen much less frequently or only occasionally: 
gastrointesting! symptoms; breakthrough bleeding: spotting, change in menstrual low: 
dysmenorrhea. amenorrhea cunng and afler treatment. temporary intertility after discon- 
nuance of treatment, edema: chloasma or melasma: breast changes; change in weight; 
change in cervical erosion and cervical secretion; possible diminution in lactation when 
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;myomaáta, rash (allergic): mental depression, reduced tolerance to carbohydrates: 
S change in corneal curvature; intolerance to contact lenses. 
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The changing scene 


Presidential address 


Jesse A. Rust, M.D. 
San Diego, California 


The practice of medicine is an art, based on science. 
Modern science has made to almost everyone of you the present of a few years. 


Two years after the first annual meeting of this society 
my first exposure to clinical obstetrics and gynecology 
occurred. I was a junior medical student at a maternity 
clinic on the east side of New York City where medical 
students with httle training other than classroom and 
maniken instruction and a few observed deliveries were 
sent out to homes as obstetricians. A visiting nurse was 
there, and a resident was on call for help if needed. 
Postgraduate experiences included an unusual week 
spent in Buffalo, New York, with the Potters, father 
and son, who routinely performed internal podalic ver- 
sion and extraction when the fetal head was well 
molded and deep in the pelvis, always with the patient 
under chloroform anesthesia. Postgraduate training 
and military service were followed by 38 years in private 
practice in a multispecialty group in San Diego. It seems 
only reasonable when talking before this prestigious 
and learned group to recall some personal experiences 
and to be perhaps somewhat critical of some facets of 
medicine and of our specialty in particular as I see them 
today. To go into great depths on any particular subject 
is not my aim this morning. 


Presented at the Fifty-first Annual Meeting of the Pacific Coast Ob- 
stetrical and Gynecological Society, Tucson, Arizona, October 21- 
27, 1984. 

Reprint requests: Jesse A. Rust, M.D., 3939 Iowa St., San Diego, 
CA 92104. 


Sir William Osler, Aphorisms 


As is expected of the president, I have read al] the 
addresses of our past presidents and many of those of 
other societies and, in addition, have read the history 
of the first 50 years of this society put together with 
such dedication by Leon Shulman (with the editorial 
assistance of Keith Russell). I found all of the addresses 
to be interesting, especially those in the early years of 
the organization and those given by people I felt I knew 
well and respected highly. 

Grant Baldwin in 1967 said, "To be president of this 
society is the greatest honor that will ever come to most 
of us," with which I agree. And he continued, "but the 
president is not chosen for his literary ability" with 
which I also agree, "so why should he be subjected to 
such a torture as preparing a presidential address?" 
This I question. Thus 17 years ago he expressed the 
concern and often the anguish as have six of ten of the 
immediate past presidents. The year after Charles 
McLennon in his 1973 address recommended abolish- 
ing it, Paul Peterson appointed an ad hoc committee 
of which all but one, interestingly, were past presidents. 
The committee unanimously recommended continua- 
tion of the address as a "worthy tradition." If I should 
be on such a committee in the future, I would also vote 
that way. 

Ás a senior in medical school, I had the enjoyable 
and rewarding experience of serving as a preceptee 
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with a Dr. Phelps, an elderly general practitioner in the 
small city of Vergennes, Vermont. It was the month of 
March, still winter. I made house calls with him, often 
in extensive farming regions, and every evening and 
between house calls we saw patients in his office. One 
cold but sunny afternoon while driving down a country 
road plowed for only one-way traffic, we met a team 
of horses pulling a sleigh loaded with wood. The driver 
pulled up on the snow bank to let us pass. As we came 
slowly along side, he recognized his doctor, held his 
horses, and climbed down. At the end of a brief chat 
he asked to have his heart checked. A stethoscope 
was pulled from the little black bag between us, and 
auscultation was attempted, or rather accomplished, 
through the sheepskin coat. The patient was informed 
that his heart sounded the best that it had in a long 
time. “Thanks a lot, Doc" were his parting words as he 
climbed back onto his sleigh, obviously very happy. 
Thus an early exposure to the art of humanistic 
medicine. 

About 1 year after that episode, what I believe to be 
the most significant milestone to affect the practice of 
obstetrics and gynecology in my years and perhaps for 
all times was in the making. It was about 90 years after 
Oliver Wendell Holmes wrote his monumental paper 
on "The Contagiousness of Puerperal Fever." I was an 
intern in a hospital in Poughkeepsie, New York, where 
there were no residents. Eleanor Roosevelt, wife of the 
then President Franklin D. Roosevelt, was an occasional 
visitor to the hospital. On one visit she brought in some 
sulfanilamide tablets and presented them to the interns. 
This was before it was available on the market. One of 
the Roosevelt sons had received it in Boston for a foot 

infection if I remember correctly. A week or so later, 
laparotomy on a teenaged girl revealed a general peri- 
tonitis from which a pure culture of hemolytic strep- 
tococcus was obtained; this was essentially.a 100% fatal 
finding in those days, as were many other infections. 
With staff approval and nothing to lose, the new med- 
ication was administered. Amazingly, she was well in a 
few days. The introduction of penicillin and other 
"wonder drugs" was to follow a few years later. It seems 
reasonable to credit the development of chemotherapy 
and antibiotic therapy with such benefits in obstetrics 
as the marked reduction of puerperal sepsis and the 
safety of today's +20% cesarean section rate. In gy- 
necology the marked reduction in serious postoperative 
infections has resulted.in total abdominal and vaginal 
hysterectomies, urinary stress incontinence operations, 
. and other operations being performed, often to im- 
prove the quality of life rather than as a last resort for 
a severe condition. More frequent operations in both 
obstetrics and gynecology have resulted in improved 
technical training for so many more obstetric and gy- 
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.necologic surgeons, which really meant establishing our 


discipline. I wonder whether vesical/vaginal fistulas 
would not have been successfully repaired long be- 
fore Marion Sims' time if infection could have been 
controlled. | 

I have mentioned my experiences as a preceptee and 
as a rotating intern because they were considered by 
clinical teachers as most significant in the training of'a 
student to practice medicine as a primary care physi- 
cian. The great majority of obstetricians and gynecol- 
ogists in private practice are now and probably will 
always be just that. Today in medical school the student 
probably has much more patient contact than he did a 
few years ago. However, I believe the return of some 
form (and I emphasize, some form) of preceptorship 
and general rotating internship, not just a surgical ro- 
tating internship, would be very beneficial. The intern- 
ship was often in a different local hospital or even in 
some other city than that of the medical school. This 
resulted in a broadening association with doctors from 
other schools and was a transition period from simply 
being a student to being accepted as a "real doctor" 
with more patient contact and a licensed responsibility. 
It was not infrequently the years in which the career 
choice was finalized. Preceptorship has always pre- 
sented the opportunity to learn humanism and the art 
of medicine from personal experiences with a senior. 
At one time in history, it was the only form of medical 
education. ' 

The increasingly limited surgical experience in many 
of our residency programs is a reason for concern. To 
return to some type of preceptorship might offer the 
answer. The alternative would be to increase by double 
or more the years in residency training if the graduate 
is to obtain anywhere near the surgical experiences 
available a few years ago. This is the inevitable result 
of the cutback in elective surgery, shorter residency 
hours, vacations, excess number of residents, and the 
emphasis on science. 

In the December, 1982, issue of Obstetrics and Gyne- 
cology the subject was broadly covered by eight different 
authors, including a general surgeon and a urologic 
surgeon. Many different avenues were suggested. Àn 
improved modified preceptorship type of training, 
however, was not considered. 

Seriously high complication rates from major gyne- 
cologic surgical procedures still exist and should be 
reduced. However, cesarean section is the safest general 
abdominal operation performed today. Over a half mil- 
lion hysterectomies are performed each year in our 
country. These numbers would be much lower if se- 


rious complication rates were significantly higher. The 


potentially serious, minor complications offer much 
room for improvement. To mention a few, for urinary 
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tract injuries, there are the duration of the operation, 
infections necessitating extensive use of antibiotics and 
many laboratory tests, blood loss requiring transfusions 
that should have been unnecessary, and prolonged hos- 
pital stays; also, there are usually avoidable later com- 
plications of vaginal prolapse, dyspareunia from a 
badly scarred vaginal vault or poorly reconstructed va- 
gina, and peritoneal adhesions with later intestinal ob- 
structions and possibly impaired ovarian circulation. All 
of these and others would be less common with im- 
proved techniques. 

The early gynecologists were general surgeons with 
special interest in pelvic surgery. It seems to me, as a 
result of my World War II experiences, that anyone 
with technical inclinations can be taught the mechanics 
of a surgical procedure, but there are many variables 
in gynecologic surgery that call for technique adapta- 
tion. Some people cannot drive a nail straight into a 


board, yet others are extremely skillful. The former 


should be recognized in the early years of training and 
encouraged to extend their abilities in other directions. 
For surgical quality control in our discipline, the resi- 
dents showing technical capability should have much 
more experience in the operating room as the operator 
as well as the assistant. Possibly on their Board certif- 
icates there should be in fine print “Has demonstrated 
special ability in pelvic surgery.” Continuing medical 
education courses have little to offer in improvement 
of surgical technique. Whenever possible as a resident 
and later in practice, one should scrub for one’s patient 
undergoing a pelvic operation by an oncologist, general 
surgeon, or urologist, none of whom have ever been 


` considered as primary care physicians and who usually 


will not have to care for the patient after a relatively 


short period after the operation. In most cases it is not 


necessary that the gynecologic surgeon be trained or 
expected to perform all of these operations. 

Now that we are considering devoting at least a small 
part of our programs to what I will call the business of 
medicine, some remarks on the subject seem to be in 
order. To do the best for the patient has always been 
and certainly should continue to be paramount. Will it 
continue to be? The field of medicine has definitely 
entered the competitive market place, often influenced 
and directed by astute business people at both local and 
national levels. Time was when private practice was the 
aim of most physicians. Ralph Walker’s 1975 presiden- 
tial address on the requiem of private practice was pes- 
simistic. Today the cost of starting private practice, es- 
pecially solo, is almost prohibitive for the obstetrician- 
gynecologist with the totally unreasonable high cost of 
malpractice insurance and perhaps even more impor- 
tant, the increasingly stiff competition for the patient, 
especially in a desirable urban community. | 
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The advantages to the patients and the obstetrician 
and gynecologists of the single specialty groups or mul- 
tispecialty groups became quite obvious soon after 
World War II. Both provided more available and ex- 
pensive equipment, full-time coverage, time for meet- 
ing attendance, vacation, and more time with one's fam- 
ily, all of which were increasingly desirable. However, 
personal responsibility of patient care did not diminish. 
Very importantly too, group practice facilitated office- 
performed minor gynecologic surgery. This led to 
Purvis Martin's organizing of the multispecialty Society 
for Office-Based Surgery, which has been growing by 
leaps and bounds since its inception 6 years ago. Now 
some insurance companies will reimburse the surgeon 
more for an operation done in his office than in a 
hospital. However, it 1s still a problem to get adequate 
reimbursement for an expensive office surgical suite. 
How different from the days when, even for a dilatation 
and curettage, admission to the hospital the day before 
was required and the patient might stay one or more 
days afterward. Mention of office surgery brings to 
mind an amusing incident that occurred at one of the 
earlier midwinter assemblies in Los Angeles. Soon after 
a paper from San Diego had been presented on office 
dilatation and curettages, a group of four or five of us 
were relaxing late one evening in a booth in the Los 
Angeles Ambassador Hotel lobby when Ernest Page 
(our president in 1971) stopped by. With a smile he 
asked whether the "San Diego Abortionists" were hav- 
ing a meeting. This was long before the 1973 Supreme 
Court action legalized abortion. 

The multispecialty group to which I belong is con- 
tinuing fee-for-service care but is also successfully bid- 
ding on prepaid plans. Incidentally, in the 1950s the 
first prepaid medical group in San Diego won a law 
suit to Join our county medical society, and soon after 
two of their very capable obstetrician-gynecologists 
were admitted to the San Diego Gynecological Society. 
Human nature being what it is, two levels of care are 
inevitable; one, necessary, and the other, luxury. Both 
levels can dispense quality medical care. The only ques- 
tion is the cost and who is paying for it, which makes 
a big difference. It is the professed aim of the profit- 
oriented health maintenance organization to cut cost 
without sacrificing quality. An example that I think wor- 
thy of mention is that of a 36-year-old fee-for-service 
patient who wanted to have a hysterectomy for a num- 
ber of reasons, all of which were relatively minor but 
with significant indications for the improvement of 
quality of her life. She underwent a vaginal hysterec- 
tomy after a colposcopic biopsy diagnosis of marked 
cervical dysplasia bordering on carcinoma in situ. Had 
this patient been on a prepaid plan, she would have 
had cryosurgery or conization, and thus possibly hys- 
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terectomy would be delayed to a future date when she 
might be on a different insurance plan or when more 
serious trouble developed. She had received what I 
consider to be indicated luxury medical care. Fee-for- 
service medicine has always existed and still amounts 
to between 80% to 90% of all medical care. In England 
it has continued to exist and is increasing under the 
nationalized health program. It will inevitably remain 
considerably more expensive. Companies selling fee- 
for-service insurance with the cooperation of doctors 
are attempting to meet the competition, not entirely by 
raising premiums but by reducing costs, especially in 
hospital care. Business people are possibly less con- 
cerned about the quality of care and certainly less con- 
cerned about luxury care. They wish to purchase med- 
ical care much as they do raw materials. Hence, the 
bidding goes on. 

American medicine is at a crossroad. What has always 
been care for the sick at all times regardless of the ability 
to pay is perhaps no longer possible. There is an in- 
creasing number of patients in the advanced age group 
in whom the higher technical advancements have been 
made for which the cost is astronomic. Who will pay 
for it? The more affluent will carry fee-for-service in- 
surance, but for the great majority triage will very likely 
be in order. This has been true in England since the 
inception of their state medical program. Where will 
urinary stress incontinence cases, vaginal relaxations, 
and the troublesome recurrent dysfunctional uterine 
bleeding in younger patients fit? Gynecologists have 
been criticized or accused of doing unnecessary sur- 
gery, particularly hysterectomies. These critics should 
hear the sincerely enthusiastic answer of the patient 
who underwent hysterectomy for dysfunctional uterine 
bleeding when asked 1 year later if she would like her 
uterus back or an organ transfer. The response is both 
entertaining and gratifying. 

It seems that in the future there will be an increasing 
need to utilize patients of the clinical staff particularly 
in the training of surgery, humanism, and the art of 
medicine. However, now members of the academic staff 
rarely serve in a full-time capacity as they become more 
involved with a personal private practice rather than 
relying on referred patients. Ivan Langley in his pres- 
idential address 2 years ago said that he had written an 
essay on the "clinical professor." He discarded it for a 
number of reasons, one of which was the possibility of 
too many biases. I would like to have read that essay, 
since I am sure he had an excellent understanding of 
the changing scenario. The president of Harvard Uni- 
versity, Derek Bok, in his very lengthy address on med- 
ical education given to the board of overseers in 1982 
said, "Teaching hospitals need academic physicians who 
can attract patients and fill beds, and rapidly growing 
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faculty practice plans offer lots of money to physicians 
who can do just that.” Robert Petersdorf, Dean of the 
School of Medicine at the University of California at 
San Diego, discussing medical education along a similar 
line is quoted as saying, “Medical schools will need two 
types of faculty. One will practice and the other will do 
science. Both will teach. They are bound to support 
one another.” This, of course, is a big change from the 
era when much of the teaching of clinical subjects was 
done by unsalaried physicians. 

The clinical attending teaching staff offers the 
trainee valuable information on the problems and re- 
wards of patient care outside the institution. The prac- 
ticing obstetrician-gynecologist is in a position to impart 
this information to the residents, especially if he has 
been in practice for more than a few years. The one in 
practice for a longer period often cares for more than 
one generation in a family and may follow patients not 
for 1 year but for many. Also very important, if he is 
teaching, he is in a position to learn. To teach is ad- 
mittedly one of the best ways to learn. Certainly all 
patients should benefit from the continual exposure of 
the clinician to students, residents, and academic peo- 
ple. For years the clinical staff has served without direct 
financial rewards, thus keeping the cost of medical ed- 
ucation down. Its rewards were real but mostly intan- 
gible, such as prestige, personal satisfaction, and an 
occasional patient referral, often a student’s or resi- 
dent’s spouse or relative. 

It has been said that progress depends upon changes 
in the hope that things can always be better. Note our 
recent questionnaire on the future goals of our society. 
Certainly no one can belittle the fantastic progress and: 
contributions that have been accomplished in the sci- 
ence of obstetrics and gynecology in the last three or 
four decades. The value of research in all phases of 
medicine should not be underestimated or overesti- 
mated. From what I have said, I do not mean to indicate 
in any way a failure to appreciate the great accomplish- 
ments. However, to look back and incorporate some of 
the old with the new could well be to everyone’s ad- 
vantage. 

This morning I have had the opportunity to let off 
a little steam, which Will Rogers is quoted as having 
said, “only clouds up the windows.” 

One of my last and most unforgettable house calls 
was in my second or third year of practice on a mid— 
Sunday afternoon. The urgent call came through our 
answering service. A woman was in severe abdominal 
pain. I must come at once and help her. In those days, 
there were no emergency services such as those of to- 
day. I tried to have someone take her to the hospital, 
to no avail. After a 5- or 6-mile drive, I found the 
address in the middle of a Navy housing project. A 
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man standing on the curb urged me to'hurry because: - 
the woman was in bad shape and suffering terribly. In > 
the bedroom two or three women were, standing - 
around a bed on which a young woman was lying with - 


her knees pulled up with a sheet over them. Beneath 
the sheet a large baby was crying vigorously, the cord 


still attached to the retained placenta. As I pulled back . 
the sheet, my question was "Why didn’t anyone say she |. : 
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was having a baby?" The mother looked up at me and 


à emphatically replied, “Thats not my baby. I couldn't 


have one. My husband's been overseas too long." 

- E hope and pray that this society will continue to 
flourish, as it was conceived over half a century ago, as 
a forum for the distribution of the latest scientific in- 
formation pertaining to obstetrics and gynecology and 
for the close personal social relationship of its members. 


Experience with the pulmonary artery catheter in obstetrics 


and gynecology | 
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Although traditionally the exclusive domain of other medical specialties, pulmonary artery catheterization 
may be of tremendous benefit to a variety of obstetric and gynecologic patients. Our experience with such 
invasive hemodynamic monitoring in 72 patients in an obstetrics and gynecology service is presented. In 
8696 of cases, catheter placement and primary management were carried out by residents in obstetrics 
and gynecology. Although many of the indications for pulmonary artery catheterization encountered are 
common to other areas of medicine, certain conditions such as severe preeclampsia or rheumatic heart 
disease in pregnancy involve pathophysiologic conditions unique to our specialty. On the basis of our 
experience, recommended indications for pulmonary artery catheterization in obstetric and gynecologic 
patients are presented. Insertion techniques, complications, and clinical outcome are discussed. (AM J 
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Since the introduction of its use in clinical medicine 
the pulmonary artery catheter has come to play an in- 
dispensable role in the management of critically ill pa- 
tients with cardiovascular compromise." ? Such invasive 
monitoring procedures have traditionally been the do- 
main of the cardiologist, anesthesiologist, or intensive 
care specialist. However, our recent experience has sug- 
gested that under certain conditions the application of 
such technique may prove essential in the management 
.of a number of critically ill obstetric and gynecologic 
patients. Although many of these patients suffer from 
conditions common to critically ill patients in other spe- 
cialties, a number of patients will also be encountered 
with pathophysiologic conditions unique to our spe- 
cialty. Under such circumstances, optimal patient care 
is predicated on the obstetrician-gynecologist's under- 
standing of indications for and application of pulmo- 
nary artery catheterization. 

We present here our experience with the aggressive 
application of invasive cardiovascular monitoring in an 
obstetrics and gynecology service. 
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Material and methods 


Women's Hospital is a large county institution with 
16,500 deliveries, 5400 admissions to the gynecology 
(benign) service, and 480 admissions to the gynecologic 
oncology service annually. In.September 1983 a 24- 
hour critical care service was established under the di- 
rection of one of us (S. L. C.) in the department of : 
obstetrics and gynecology. The purpose of this service 
was to provide consultation including, where indicated, 
pulmonary artery catheterization for critically ill pa- 
tients admitted to Women's Hospital. Patients were 
cared for primarily in the Women’s Hospital intensive 
care unit. However, laboring patients were managed in 
a special intensive care section of the labor and delivery 
suite. 

Written informed consent was obtained from pa- 
tients undergoing pulmonary artery catheterization. 
With use of a strict aseptic technique, a Fr. 8.5 percu- 
taneous introducer sheath (Arrow) was inserted into 
the internal jugular or subclavian vein by means of the 
Seldinger technique or into an antecubital vein by 
means of a venous cutdown. A Fr. 7 Swan-Ganz pul- 
monary artery catheter was then introduced through 
the sheath and advanced to wedge position by observ- 
ing waveform changes. A slow infusion of a dilute 
heparin solution (CFS Intraflow, Sorenson Research 
Company) was used to maintain catheter patency. Phys- 
iologic monitoring and trace recording were performed 
with use of a variety of instrumentation (Physiocontrol, 
Datascope, Hewlett-Packard). Cardiac output deter- 
mination was by thermodilution by means of a cardiac 
output computer (American Edwards Laboratories). 
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Table I. koemis for pulmonary artery | 
catheterization 1 in obstetric cases | 






Indication 


Severe preeclampsia/eclampsia and 13 0 
oliguria or pulmonary edema | j 
Class III or IV rheumatic/congenital 13 0 


cardiac disease in labor 


. Class IÍ or III rheumatic/congenital o3 0 


cardiac disease and severe pre- 

eclampsia in labor 
Septic shock 10 
Adult respiratory distress syndrome ^ 2 
Amniotic fluid embolism 2 
Hypovolemic shock unresponsive to l 

fuid replacement l 
Other* > : EN: ) 
Total |’ 47 6 (13%) 


ONON , 


*One case with each of the following indications: pulmonary 


hypertension and respiratory failure secondary to end-stage 


tuberculosis, not in labor (died); cesarean section with thyroid | 


storm; congestive heart failure with atrial flutter, not in-labor. 


All patients had a chest x-ray examination immediately 
following catheter insertion. 


Most of the procedures were performed by residents ` 
of the Department of Obstetrics and Gyriecology under ' 


the direct supervision of S. L. C. | 
Indications for pulmonary artery catheterization, 


techniques, complications, and clinical outcome were 


examined pRuspeeuyeny 


Results | 
Over a l-year period, pulmonary artery catheteriza- 


tion was performed 75 times in 72 patients. This in- 
cluded 47 patients from the obstetrics service (0.396 of — ' 
admissions), 19 patients from the gynecology/oncology. | 
service (4% of admissions), and 6 patients from the 


gynecology service (0.196 of admissions). Indications 
for catheter placement in patients from the three ser- 


vices are described in Tables I, II, and III. The mean . 


patient age was 25 years for the obstetric patients, 36 
years for the gynecology patients, and 58 years for the 
gynecologic oncology patients. . | 
The preferred route of insertion (8196) was the right 
internal jugular vein (Table IV). This procedure was 
performed by residents in obstetrics and gynecology 
under direct supervision of S. L. C. in 65.cases (86%). 


In 10 cases (1496) such supervision was not available; p 


and catheterization was performed by the departments 


of internal medicine or anesthesiology. Of 75 proce- : 
dures, 71 (9596) were performed in an intensive care. 
unit setting whereas 4 (5 76) v were praepo in the op-. ' 


erating room. : 
Complications of introducer and/or catheter i inser- 
tion are listed in Table V. One or more premature 
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- Table II. Indications for pulmonary artery 
catheterization in gynecologic oncology cases 


No. of | No. of «- 
deaths ^ — 







No. of 
deaths 





. Indication ` 





Pulmonary edema of 6 3 
uncertain origin 

Prior to radical surgery with 6 l 
_ preexisting cardiovascular 
' compromise 

. Septic shock 5 

Shock of unknown 2 0 

etiology l 


Total —. 19 5 (26%) 


Table HI. Indications for pulmonary artery . - 
catheterization in gynecologic (benign) cases 






Indication 


Myocardial infarction 2 0 

Septic shock i 2 0 

Adult respiratory distress l l 
syndrome 

‘Prior to surgery (chronic 1 0 


renal failure and 
. severe ay 


Total .- | . 6 1 (1796) 


ventricular contractions were encountered in 20 pa- 
tients (27%) during passage of the catheter through the 
right ventricle. Prophylactic lidocaine was not routinely 
employed. However, two patients received such therapy 
(1 mg/kg intravenously) because of preexisting ectopy 
and two prior to repassage following catheter with- 


‘drawal for coupled premature ventricular contractions. 


In no case was inadvertent arterial puncture associated 


“with significant bleeding or subsequent morbidity. One 
. pneumothorax resulted from subclavian catheter place- 


ment. This was small and clinically insignificant and 
was detected only on routine chest x-ray examination 
following placement. We observed no pulmonary in- 
farction, life-threatening arrythmias, venous throm- 
bosis, or-catheter-related sepsis. 

In the obstetric patients catheters remained in place 
for a mean of 2 days (range, 1 to 12) compared to a 
mean of 4 days (range, 1 to 16) for the patients from 
the two other services. A single catheter-introducer was 
left in place for a maximum of 8 days. Catheter mal- 


- function occurred in three cases (596) (two balloon-re- 


lated malfunctions and one Thermistor-related one). 
Twelve patients (17%) undergoing pulmonary artery 
catheterization died of their underlying disease pro- 
cesses prior to discharge from the intensive care unit 
(Tables I to III). In no case was the catheter implicated 
in either death or long-term morbidity. 
In 27- patients (38%) central venous pressure and 
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Tabie IV. Route of venous insertion in 
pulmonary artery catheterization 






No. of ` 


 Roule insertions % 
Right internal jugular 61 81 
Right subclavian 9 I2 
Left internal jugular 2 3 
Left subclavian 2 3 
Right anteċubital I l 
Total 75 100 


pulmonary capillary wedge pressure differed by z10 
mm Hg, either initially or during the course of therapy. 
This included 14 of 15 pregnant patients with cardiac 
disease (93%), 4 of 16 patients with septic shock (25%), 
and 2 of 17 patients with severe preeclampsia (1290). 


Comment 


First introduced by Swan and Ganz in the early 
1970's;! the flow-directed pulmonary artery catheter 
has found widespread utility in many areas of medical 
and surgical critical care. Techniques of line placement, 
associated waveform changes, and applicable hemo- 
dynamic theory have been described elsewhere.” 


Many indications for pulmonary artery. catheteriza-. 


tion encountered in obstetric and gynecologic cases are 
common to other areas of medicine. These include 
some subsets of acute myocardial infarction,! pulmo- 


"nary edema of unknown etiology, adult respiratory dis- 


tress syndrome in certain patients,” septic shock, or rad- 


ical surgical procedures.^ In addition, two major groups 


of patients were encountered whose pathophysiology 
is unique to the field of obstetrics. These conditions 
warrant further comment. 

Severe preeclampsia is a condition characterized by 
intense peripheral vasospasm and intravascular volume 
depletion. In such patients oliguria is not an uncommon 
clinical finding. In our experience such oliguria is usu- 
ally on the basis of simple hypovolemia (low pulmonary 
capillary wedge pressure, moderately increased sys- 
temic vascular resistance, and hyperdynamic left ven- 
tricular function) and will respond to fluid therapy 
alone. Less often, oliguria is secondary to intense pe- 
ripheral vasospasm with impending left ventricular 
failure (high pulmonary capillary wedge pressure, 
markedly elevated systemic vascular resistance, and de- 
pressed left ventricular function) and is treated by fluid 
restriction and afterload reduction with vasodilators. 
These two conditions may be clinically indistinguisha- 
ble. The central venous pressure may also be low in 
either case; central venous pressure has been shown to 
be a poor indicator of left ventricular preload as as- 
sessed by pulmonary capillary wedge pressure in a sig- 
nificant number of preeclamptic patients.^* Thus while 





June 15, 1985 


Am J Obstet Gynecol 


Table V. Complications in pulmonary artery 
catheterization in obstetrics and gynecology 







No. placed by 
obstetric and 
gynecologic 

Service 


(n = 65) 











No. placed by 
other services 


(n = 10) 


Total 





Complication 





Premature ventric- 17 3 27 
ular contractions 
Arterial puncture 
Superficial cellulitis 
Pneumothorax 


mh Qt 
fm) 
m 9 OO 


invasive hemodynamic monitoring is not indicated in 
the majority of patients with severe preeclampsia, we 
feel pulmonary artery catheterization is essential in the 
patient with persistent oliguria if proper therapy is to 
be instituted and fluid overload, with pulmonary or 
cerebral edema, avoided. Benedetti has shown that al- 
terations in hydrostatic pressure, plasma colloid os- 
motic pressure, and pulmonary capillary permeability 
all may be implicated in the genesis of pulmonary 
edema in patients with severe preeclampsia.” We have 
found hemodynamic assessment by means of the pul- 
monary artery catheter to be invaluable in differen- 
tiating the mechanism of pulmonary edema in such 
patients and in guiding subsequent therapy. 
Significant hemodynamic changes accompany nor- 
mal pregnancy and the peripartum period. These have 
been discussed in detail elsewhere.'^ © Of particular 
concern are the marked fluctuations in hemodynamics 
which occur during normal labor and delivery, includ- 
ing a postpartum “auto-transfusion” phenomenon in 
which cardiac output increases up to 65%. Patients with 
structural cardiac defects may be unable to increase 
their cardiac output to this degree, resulting in pul- 
monary edema during the immediate postpartum pe- 
riod. Patients with a significant degree of pulmonary 
hypertension are additionally vulnerable to decreases 
in venous return and right ventricular preload, which 
may result in decreased perfusion of the pulmonary 
vascular bed. Pulmonary artery catheterization during 
labor and delivery allows the clinician to optimize ven- 
tricular preload and cardiac output in order to avoid 
pulmonary edema or hypotension during the intra- 
partum period as well as to prevent postpartum pul- 
monary edema. It must be emphasized that assessment 
of central venous pressure alone is a poor indicator of 
true left ventricular end-diastolic pressures in the ma- 
jority of pregnant patients with cardiac disease. 
Eighty-one percent of patients underwent catheter- 
ization via-the right internal jugular vein. We prefer 
this route over subclavian vein puncture for two rea- 
sons. First, pneumozhorax may be less likely to occur. 
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Second, should inadvertent arterial puncture occur, the 
carotid artery is more amenable to hemostatis via direct 
pressure than is the retroclavicular subclavian artery. 
The subclavian route is, however, a useful alternative. 
The single brachial cutdown was performed for pul- 
monary artery catheterization in a patient with a plate- 
let count of 8000/ml. Although it is more difficult and 
time consuming, such an approach is mandatory in a 
patient in whom laceration of a major vein or inadver- 
tent arterial puncture could be life-threatening. 

The rate of complications encountered during cath- 
eter placement by the obstetrics and gynecology service 
is comparable to that experienced in other critical care 
settings. Ventricular ectopy during passage of the cath- 
eter tip through the right ventricle is a common, and 
generally benign, occurrence. Our incidence of pre- 
mature ventricular contractions (27%) compares with 
15% to 78% in other series.’ Our 3% incidence of 
superficial cellulitis compares with 16% in another large 
series. This difference may be attributed to the rela- 
tively short duration of catheterization required in the 
present series; Sise et al." showed that, with a duration 
of catheterization of <72 hours, such site complications 
were almost nonexistent. The rate of inadvertent ar- 
terial puncture of 8% is somewhat higher than the 3% 
to 5% usually reported." The fact that most of the 
procedures were performed by residents in training 
may account for this difference. Pneumothorax is re- 
ported in from 0% to 6% of central venous catheter- 
izations.'? ‘* Our single subclinical pneumothorax falls 
well within this range. The absence of major compli- 
cations in this series attests to the relative safety of this 
procedure in experienced hands. 

Potential complications of pulmonary artery cathe- 
terization per se include pulmonary artery rupture, 
pulmonary infarction, papillary muscle damage, and 
lethal arrythmias. On the other hand, pneumothorax, 
arterial puncture, and superficial cellulitis are compli- 
cations of obtaining central venous access. Our data 
would suggest that in practice the principle morbidity 
associated with pulmonary artery catheterization is pri- 
marily that of obtaining central venous access and 
would be similar whether simple monitoring of central 
venous pressure or pulmonary artery catheterization 
were used. Thus when central hemodynamic monitor- 
ing is indicated and the trained personnel and equip- 
ment required for pulmonary artery catheterization are 
available, the additional information obtained by ad- 
vancing a catheter to the pulmonary artery would in 
most cases outweigh the small additional risk of this 
procedure. Under such circumstances there would ap- 
pear to be very few indications for central venous pres- 
sure monitoring alone. 

The establishment of an independent capability for 
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such invasive hemodynamic monitoring within an ob- 
stetric and gynecologic service has several unique ad- 
vantages. Consolidation of care will primarily benefit 
the seriously ill patient with an underlying condition 
whose pathophysiology is unique to pregnancy. If such 
a patient requires invasive hemodynamic monitoring, 
she may be best served if her physicians both thor- 
oughly understand the underlying condition and are 
skilled with the application of such monitoring tech- 
niques. In addition, monitoring of fetal well-being in 
the critically ill mother is seldom optimal in a medical 
or surgical intensive care unit. Finally, critically ill ob- 
stetric and gynecologic patients jmay require both med- 
ical and surgical intervention. We recently managed a 
patient who presented to the hospital in severe septic 
shock secondary to a pelvic abscess. This patient was 
admitted to the obstetrics and gynecology intensive care 
unit where hemodynamic management was guided by 
a pulmonary artery catheter. After the patient's blood 
pressure had been stabilized on high-dose dopamine, 
we were able to take her immediately to the operating 
room for colpotomy drainage. The patient subse- 
quently recovered fully. In such a case, delay or inef- 
ficiency in instituting either medical or surgical therapy 
might have been fatal. Such delay would have been 
more likely had transfers and consultation between sev- 
eral services and wards been necessary. The establish- 
ment of such a service requires an intensive care unit 
with properly trained nurses, appropriate equipment, 
and physicians with the necessary clinical skill to place 
and troubleshoot central lines. In addition, a patient 
population sufficient to require the placement of at 
least 2 to 3 pulmonary artery catheters a month, either 
clinically or under a research protocol, would seem nec- 
essary for the involved physicians to maintain sufficient 
clinical skills to place and manage these lines safely and 
correctly. When these conditions cannot be met, place- 
ment and primary management of pulmonary artery 
catheter by the obstetrician-gynecologist is probably not 
a realistic goal. In such situations, the obstetrician-gy- 
necologist who is familiar with indications for pulmo- 
nary artery catheterization and who can combine a 
knowledge of obstetrics and gynecology with a basic 
understanding of the central hemodynamic distur- 
bances he is likely to encounter will provide optimal 
care for his patients in consultation with the anesthe- 
siologist or internist. In experienced hands, pulmonary 
artery catheterization is safe and, when indicated, may 
be of significant benefit to a variety of obstetric and 
gynecologic patients. 


Addendum 


In the 6 months since the initial compilation of our 
experience, an additional 18 patients have undergone 
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pulmonary artery catheterization to assist in clinical 
management. Indications in nine obstetric patients 
were: severe preeclampsia associated with persistent 
oliguria or pulmonary edema, four; New York Heart 
Association Class III or IV cardiac disease during de- 
livery, three; and septic shock, two. Indications in four 
patients from the gynecology service (benign condi- 
tions) were: preoperative evaluation in patients with 
preexisting cardiac disease, two; septic shock, one; and 
congestive heart failure, one. Five patients from the 
gynecologic oncology service underwent catheteriza- 
tion for septic shock (two) and pulmonary edema of 
uncertain origin (three). Complications encountered 
during these additional procedures were arterial punc- 
ture in one patient, premature ventricular contractions 
in five patients, and superficial cellulitis in one patient. 
Clinically significant morbidity associated with this pro- 
cedure remained nil. The addition of this experience 
to include 90 patients during an 18-month period did 
not significantly.alter the complication rates reported 
in the original manuscript. 
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A return to maternal mortality studies: A necessary effort 


Leon Parrish Fox, M.D. 
San Jose, California 


This report reviews the experience of the Santa Clara County Maternal Mortality Study Committee, which 
continued its local activity after the termination of California state-supported study groups in 1970. A study 
of 36 maternal deaths among approximately 262,000 live births was compiled over a 13-year period, 
between 1971 and 1983, in a population group representative of much of California. Although based on a 
small population sample, the results indicate an imperative need for such reviews to improve the quality of 
clinical care and to develop significant statistical information on the incidence and causes of maternal 
mortality. The historical development of study committees throughout the United States illustrates the 
necessity of standardized definitions and uniform methodology among study groups in all states and 
territories. A nationwide study is proposed to obtain a broad-based, cumulative maternal mortality series, 
directed toward the eventual elimination of preventable maternal deaths. The current effort by a special 
interest group in the American College of Obstetricians and Gynecologists is commended for beginning 


this task. (AM J OBsTET GYNECOL 1985;152:379-86.) 
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Peer review has become a generally accepted method 
for preserving disciplinary standards of medical prac- 
tice in the United States. Maternal mortality study com- 
mittees, a pioneer concept in this tradition, exemplify 
the effectiveness and values of the peer review system. 
Historically the development of maternal mortality 
study groups in the United States was the result of 
almost 15 years of discussion and planning by leaders 
such as P. F. Williams and G. W. Kosmak, who enlisted 
the aid of national, state, and county organizations in 
encouraging an analysis of all maternal deaths nation- 
wide. The publication of early studies from New York 
(1933), Philadelphia (1934), and the Pacific Coast re- 
gion (1935) stimulated much interest in this effort, and 
in 1948 the American Medical Association established 
a Committee on Maternal and Child Care. The Guide 
for Maternal Death Studies published by this committee 


. provided basic guidelines for the various state and re- 


gional study committees that were instituted subse- 
quently.' 

In California the clinical benefit and educational po- 
tential of maternal mortality studies were recognized 
early in their development. With the impetus provided 


by Bell's pivotal studies of seven cities of the Pacific | 
Coast in 1933 to 1934, a long-standing commitment to 
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such studies was established in the state. Instigated by 
Bell, Thompson, Russell, Overstreet, and other prom- 
inent practitioners throughout California, a statewide 
evaluation of all pregnancy-related deaths was initiated 
in 1957 by the California Medical Association and the 
California State Department of Health. The California 
Medical Association Committee on Maternal and Child 
Health organized six district committees who per- 
formed independent, intensive studies to obtain, re- 
view, and evaluate case findings according to the def- 
initions, terminology, and procedural methodology 
outlined in the American Medical Association Guide. 
These groups then held discussions to identify the im- 
mediate and primary cause(s) of death in these cases, 
differentiating deaths that could be attributed directly 
or indirectly to obstetric causes from those attributable 
to nonobstetric causes. Preventable or avoidable factors 
were assigned in categories related to the patient's per- 
sonal responsibility, to care by professional attendants, 
and/or to the facility providing care.” During the fol- 
lowing 13 years 1582 records were reviewed, comput- 
erized, and used for educational purposes; the results 
are published elsewhere? * 

By .1968, 44 states and the District of Columbia had 
ongoing maternal mortality committees, some of which 
had become concentrated in selected metropolitan re- 
gions.' Since that time, however, participation in such 
study committees gradually has decreased—in Califor- 
nia as well as elsewhere in the United States. À survey 
by our group indicated that in 1983 there were active 
committees in 33 states and the District of Columbia 
(unpublished data). Most of the more recent maternal 


. mortality studies have been conducted under the aegis 
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of individual state committees on maternal and child 
health. T l 

The causes for this apparent decline in interest in 
maternal mortality study committees in California no 
doubt. reflect factors that can be extrapolated to the 
country in general. When the California Medical As- 
sociation-sponsored committees on maternal and child 
health began their evaluations in 1957, the number of 
live births in California was 336,584 in a state popu- 


lation of 12,500,000, and the maternal mortality rate - 


was 35.9 per 100,000 live births. By 1970 the state pop- 
ulation had increased to 20,825,000 with 362,652 live 
births, and the statewide maternal mortality rate had 


decreased to 21.2 per 100,00. In view of this lower 


mortality and with cost-effectiveness as a primary con- 
sideration, the California State Department of Health 
discontinued the $60,000 budget item slated for the 
committees. Because the California Medical Association 
was unable to underwrite the amount required to fi- 
nance the entire project, the decision resulted in ter- 
mination of the statewide committees. Although county 
or regional studies were encouraged and the possibility 
of developing other projects for the committees was 
discussed, effective sponsorship ceased—with little con- 
cern regarding obstetric need for the studies or the 
educational value they afforded.“ | 
Certainly, maternal mortality rates in this country 
have declined progressively during the past half-cen- 
tury, coincident with a surge in general medical knowl- 
edge and the significant advances in medical care rep- 
resented by developments in blood transfusion, anti- 
biotics, anesthesia, and technological instrumentation 
(increased hospital deliveries and legalized abortions 
also having a due share of credit)? Although these rates 
= have fluctuated since 1970, there is little doubt about 
their tendency downward: in 1982 the maternal mor- 
tality rate was 11.0 per 100,000 live births. Although 
this trend provides a fiscally rational basis for the re- 
duction in state and organizational support of maternal 
mortality study committees, two qualifying points bear 
consideration. There remains an unequivocal need to 
review and foster improvement in patient care, objec- 
tives that are basic to the purpose of such study com- 
mittees. Equally important is the fact that there are 
many areas in which answers to puzzling obstetric prob- 
lems may be revealed by widespread maternal mortality 
studies. To cite only one example, it is now evident that 
some pregnant women have a lowered resistance to the 
leading causes of maternal deaths: hemorrhage, infec- 
tion, and toxemia. These conditions historically have 
been the dominant direct cause of death in such pa- 
tients; frequently one or more of the triad joins the 
primary condition to overwhelm the victim's immu- 
. nologic defenses. Through the dramatic developments 
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in our field we have been able to improve these patients' 
resistance, but we have not defined the mechanism of 
this immunologic dysfunction that may accompany 
pregnancy. 

In view of the potential contributions to patient care 
and obstetric medicine that maternal mortality reviews 
represented, several counties in California attempted 
to continue local studies after the statewide maternal 
mortality committees were disbanded in 1970. Al- 
though these efforts were largely unsuccessful, the 
study committee developed in Santa Clara County has 
documented a 13-year review of maternal mortality 
cases. The results of this series are presented here as 
initial data to be augmented by frequent publications 
of data gathered from similar groups and with the ul- 
timate goal of encouraging nationwide studies in which 
obstetric deaths are evaluated substantively and in a 
uniform manner.*’ 


Background and organization of the study group 


The Santa Clara County Maternal Mortality Study 
Committee, modeled after the divisional committees of 
the California state network that was abolished in 1970, 
was formed to continue evaluations of comparable 
quality on a county-wide basis. Developed under the 


‘joint sponsorship of the Shufelt Gynecologic Society of 


Santa Clara Valley and the Santa Clara County Medical 
Society, the committee adopted the procedures fol- 
lowed by the earlier state committees and is assured the 
same legislative immunity granted to those committees. 

The study committee consists of nine general obste- 
tricians (including the chairman), two obstetrician- 
perinatologists, a generalist, an anesthesiologist, an in- 
ternist-pathologist, a pathologist, and a public health 
physician. An adjunctive panel of consultants includes 
one public health physician and five additional obste- 
tricians. The committee meets whenever two or more 
cases have accumulated for review; meetings are held 
on Saturday mornings and last about 2 hours. Atten- 
dance is excellent. 

The committee’s sponsors are instrumental in its ac- 
tivities. The personnel and management aid for its 
studies are provided by the Shufelt Society. The Santa 
Clara County Medical Society underwrites the. paper- 
work, mailing costs, meeting facilities, and the storage 
of completed records. The members of the study com- 
mittee are appointed by the committee chairman with 
the approval of the president of the Santa Clara County 
Medical Society; the president recognizes the commit- 
tee in his roster, and reports of the study committee: 
are submitted to the president on a regular basis. In 
addition to the enthusiastic support of its sponsors, the 
study committee has broad-based support in the gen- 
eral medical community and particularly among obste- 
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Table I. Total number of live births and obstetric deaths, during’ years a dy 
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1971 18,385 ` 17,596 789 1 
1972 17,258 : 16,598. 655 1 
1973 . 16,912 16,161 751 3 
1974 . 17,587 ` 16,800 . .°. 787 3 
1975 17,649 16,647. 1,002 3 
1976 18,380 . 17,871 1,009 DC 
1977 19,361 . 18,140 1,221 2 
1978 . 19,847 = 18,488. . 1,359 l 
1979 21,169 > 19,721 f 1,448 2 
1980 . 22,795 - + 91,945 1,550 - 0 
1981 23,608 .'. 21,862. 1,741 : 5 
1982 ` 24,336 22,518 1,818 ,' T. 
1983: 24.691 22.633 1,958 ' 2 
Total . 261,968 : 245,780 16,088 31 


* Patient residence in Santa Clara County. 


tricians, teaching faculties, house officers, and students 


> 
^ 


in the county. The active participation and cooperation 
of this community affords simplicity in organizing and 


maintaining uninterrupted the ‘data collection and. 


functions of the study group. 


t 


"d ‘committee, who assigns.a case number that is used ex- 
clusively for case identification thereafter. The patients’ 

. anonymity is protected scrupulously. The material is 
,, presented to the study committee by the investigating - 
consultant and’ the pathologist who has reviewed the 


other ethnic/racial groups have increased. 


: occurring within 90 days of birth or termination of 


"relationship with pregnancy, are reviewed and evalu ' 


autopsy reports and slides. The sequence of the pri- 
| mary and' immediate cause(s) of death is established 
. through the committee members’ discussion and eval- 
uation of the case. The committee then classifies the 
death according to whether the cause was obstetric or 
ee nonobstetric and, if the cause was obstetric, whether 
.. directly or indirectly related to pregnancy. Finally, pre- 
` . ventability factors are. evaluated as related (1) to the 
` patient's responsibility, (2) to technical and/or judg- 
: mental factors, (3) to the care or responsibility of: 
professional attendants, and/or (4) to essential provi- 
sions by the facility. Preventability factors-are measured . 
against the ideal standards. After the study is concluded 
and the decisions recorded, a summary is sent confi- 
dentially to the physician and/or facility responsible for 
the patient's care. 


Material ana methode 


The population of Santa Clara County, an industrial- 
ized and agricultural community of approximately ].4 
million people, is representative of that in much of 
California. Over the 13-year period of this study, be- 
tween 1971 and 1983,the percentage of this population * ^ 
in the Caucasian and Hispanic groups has remained" 
stable at approximately 78% and 17.5%, respectively, : 
while the percentages representing Asian, black, and 


During the early years of the study, routine case, find- | 
ing was considered less than optimal, and the commit- 
tee sought.more rigorous methods of data collection, 
With the aid of the local health department and its alert 
personnel, all death records of women in the child- 
bearing age were then reviewed, with UD im- ` MT | 
proved results. — . * | | 4.5 + Results . | ! 

The format, forms, and procedures ie by the ear- The number of live births in our countywide pop- 
lier state committees provide the basis for the commit- ulation area during the period of this study ranged 
tee’s review process. All records of a maternal death from 18,385 in 1971 to 24,691 in 1983, with a total of — 
261,968 live births. During this 13-year period 36 
| deaths were judged to be associated with pregnancy 
"among the total number of live births; the group in-. 

cluded 31 patients judged to have died from obstetric 
causes and five patients whose deatli was determined 
to be nonobstetric (Table I). The number of cases re- 


I 


pregnancy for other causes; or of death suggesting a 


ated by the committee according to the following | 
schema: Each case is investigated by a certified obstetric 
consultant who has authorized access to the hospital, 
pathology reports, and physician’ s records and who i is 
authorized to interview responsible personnel as indi- - 
cated: All data.are submitted to the chairman o me | 


honindicative. It is fortunate that the cases of preg- 
nancy- -associated deaths: are few; because of the small 


corded each year was erratic and therefore statistically > - 
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Table II. Analysis of deaths studied 





Direct. cause 


Obstetric {n = 31). 
Hemorrhage 
Abortion 
Uterine, postpartum 
Ectopic 
Subtotal 
Toxemia 
Sepsis 
Abortion 1 


CO mI Ox - ee 


Toxemia: cesarean section 
Choriocarcinoma, hysterectomy l 
Ruptured liver, toxemia: I 
surgery 7 i 
Subtotal 4 
Pulmonary embolism 
Amniotic fluid 2 
Fibrin thrombi I 
Phlebothrombi, postpartum — . ] 
Subtotal . 4 
Cardiovascular 
_ Cardiomyopathy, postpartum ] 


Subtotal l 
Anesthesia 
Total 24 
Nonobstetric (n = 5) 
Bronchopneumonia, dementia i l 
Exsanguination, disruption l 
dialysis shunt 
Pulmonary embolism phlebitis at . l 
6 weeks | 
Homicide 


Total 


study population, however, we cannot discuss the re- 
sultant data in terms of statistical significance and must 
restrict our conclusions only to trends. 

‘The maternal mortality rate for the 13-year period 
of study was 11.8 per 100,000 live births. An analysis 
of the 36 deaths is presented in Table II: 24 deaths 
were attributed directly to obstetric causes, seven were 
indirectly due to obstetric causes, and five were due to 
nonobstetric causes. Hemorrhage (seven cases), tox- 
emia (eight cases), and sepsis (four cases) were the ma- 
jor causes of pregnancy deaths, together with death 
from embolism (four cases). These trends are in agree- 
ment with those represented in the most recently pub- 
lished vital statistics report for 1981.° 

Elements suggesting that death may have been pre- 
ventable were considered of significant importance in 
the cases of 28 patients: in 22 of these cases, death was 
attributed to the likely culpability of professional at- 
_tendants, four deaths were due to inadequacy of the 
- facility, and 14 were attributed as the patient's respon- 
sibility. 
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9 
Ruptured aortic aneurysm ] 
Ruptured right ovarian vein l 
2 
8 
5 
Vascular necrosis, perfc- l 
rated colon 
] 
l 
4 
| 4 
Abortion, myocarditis, l 
disseminated intravascular 
coagulation 
Eisenmenger’s syndrome l 
Ruptured cerebral aneurysm ] 
3 
Epidural bupivacaine I l 
7 


The demographic factors related to. the obstetric pa- 
tients studied are shown in Table III. The largest num- 
ber of deaths in this group were in the Caucasian (15 
patients) and Hispanic (10 patients) population groups. 
Most deaths occurred among women of age 26 to 35 
years. Patients with low parity (0 to 1) were predomi- 
nant, as were married patients. Only five patients died 
at home, all of catastrophic intra-abdominal hemor- 
rhage. Of the 26 women who died in hospital facilities, 
10 were in Level I institutions and 10 others were in 
Level III institutions affording high-risk facilities; 10 
of these women were delivered by cesarean section, 
three had abortions, seven had ectopic pregnancies, 
and the other six women had vaginal deliveries in hos- 
pitals. There were no home births in the series. The 
youngest patient, a 16-year-old girl who died of sepsis 
133 days post partum after undergoing hysterectomy 
for advanced choriocarcinoma, is included in the study 
even though her death exceeded the 90-day limit set 
for our evaluations. The oldest patient in the study, 
who was 40 years old, died of toxemia. . 


=, 


Volume 152 
Number 4 


The data indicate that the patients at highest risk : 


were Caucasian, nulliparóus, married women between 
26 to 35 years of age, who were in the last trimester of 
pregnancy and in the puerperium and were being 
treated in a hospital facility. In a larger experience this 
impression may be different. 


Comment 


The efficacy of maternal mortality committees in re- 
ducing maternal mortality has been controversial? 
Nonetheless, there is reason to suspect that the effec- 
tiveness of such committees would become evident if a 
great majority of maternal deaths were subjected to 
detailed study. Small sample studies such as ours con- 
firm that preventable maternal deaths still occur in hos- 
pitals throughout the United States. Moreover, our re- 
sults indicate that—despite advances in medical treat- 
ment—hemorrhage, infection, and toxemia are still 
responsible for a major proportion of deaths during 
pregnancy. These findings reflect a need to resume 
systematic analyses of the incidence and causes of ob- 
stetric mortality. Maternal mortality study committees 
are a uniquely suitable vehicle for such an effort. 

Our experience indicates that peer review is a desir- 
able and effective method by which to maintain stan- 


dards of obstetric care and that maternal mortality 


study groups provide a means to alert those who may 
be unaware of less-than-optimal standards in their fa- 
cility. Practitioners who participated in the earlier ma- 
ternal mortality studies recognized the educational 
value of these retrospective investigations in improving 
their personal methodology for clinical management 
and were gratified by their experience.' Similarly, our 
committee's observations have been shared with hos- 
pital medical staff, faculty, house officers, medical stu- 
dents, and nursing personnel. The insight and knowl- 
edge gained have been rewarding to all concerned—a 
result for which we are grateful. We have found un- 
equivocally that peer review of this nature not only is 
instructive but also can instigate constructive corrective 
action and ultimately result in fewer instances of ma- 
ternal mortality. 

Continual and progressive improvement in case-find- 
ing, methods of activity, and effectiveness is needed to 
attain the objectives of obstetric mortality studies. Two 


‘particular problems confront efforts to obtain a true 


picture of the status and causes of maternal mortality 
in the United States: 
I. Death certificates are used by state departments. 


of health and the National Center for Health Statistics : 


to determine maternal mortality data. Contributing to 
the inaccuracy of these data is the fact that across the 
country these documents frequently do not include in- 
formation showing whether or not a death was related 
to pregnancy. In our study we found 10% of death 
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Table III. Demographic factors relating to 
obstetric deaths. 










No. of 


patients 
Age (yr) 
15-20 6 
21-25 3 
26-30 10 
31-35 9 
36-40 3 
Parity ' 
0 1] 
l 9 
2 4 
4 E 
5 ] 
? 4 
Trimester 
First 8 
Second l 
Third 22 
Puerperal 19 
Race 
Caucasian 15 
Black 3 
Hispanic 10 
Filipino 2 
Japanese I 
Marital status 
Married : 22 
Single 9 
Site of death 
Hospital 
Level I 10 
Level II 6 
Level IH 10 
Total 26 
Home (ruptured ectopic) 4 
^ Home (ruptured aortic I 
^ aneurysm) 
Total 5 


certificates in error on this issue, and pertinent infor- 
mation was omitted in 13 of the 36 records reviewed. 
Rochat? has discussed inadequacies inherent to the cur- 
rent reporting of maternal deaths and has suggested 
corrective methods. Zemach"? has updated the efforts 
of the National Center for Health Statistics and state 
health agencies to improve the vital records system. 
2. In major medical centers that have sophisticated 


. intensive care units, occurrence of a rapid turnover of 


referrals and information regarding obstetric patients 
in superspecialized divisions, often can become lost in 
the referral process; for example, extremely ill cardio- 
vascular patients are taken to the cardiac service, renal 
victims to the nephrology area, and sepsis cases to the 
infectious disease sector. When such patients die, phy- 
sicians certifying death may well omit mention of preg- 
nancy status; this is frequently the case when a patient 
has been maintained on a life-sustaining system for a 
period of weeks. 

Many states and regions have recognized the value 
of compiling maternal mortality data and the prob- 
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lems involved in obtaining accurate information—and 
therefore are engaged in improving their recording 
methods, documentation procedures, and demo- 
graphic considerations in a standard and uniform man- 
ner. Presently, a pilot project, initiated by the California 
Medical Association and directed by Westberg, is un- 
derway to determine the feasibility of reviewing all ma- 
ternal and infant deaths in California (California Med- 
ical Association. Physicians to study causes of maternal 
and infant deaths [News release], 1979). The study, 
which entails a random sampling of 10% of all such 
deaths, may establish the feasibility of renewing state- 
wide studies. The Special Interest Committee on Ma- 
ternal Mortality of the American College of Obstetri- 
cians and Gynecologists (championed by Hofmeister, 
Ruppersberg, Rochat, and others and now chaired by 
Jewett) also is active in a program to accomplish these 
tasks (Rochat RW. Maternal mortality worksheet. Min- 
utes of 1983-1984 meeting of the Special Interest 
Group in Maternal Mortality). Interested obstetricians 
are urged to file collected patient reports on a standard 
form that is being circulated. Although the form pres- 
ently derives much valuable demographic data, it even- 
tually should produce more clinical information also. 
A general decrease in maternal mortality rates is an 
inadequate basis for considering that maternal mor- 
tality studies are no longer necessary or cost-effective. 
Maternal mortality study committees will continue to 
be a necessary effort as long as the conclusions of such 
reviews indicate that death was preventable because of 
substandard patient care, with too little being done, too 
late. Prospectively, the data accrued by these commit- 
tees have the potential to contribute substantially to a 
nationwide study of the causes of obstetric mortality. 
Since our study population is small, our findings are 
not. of great value as an individual effort. We report 


our methods and results to illustrate the simplicity of ` 


carrying out such a study and its usefulness to the local 
community. We are committed to continuing our ef- 
forts and encourage all states and territories to con- 
tribute their observations in a broad-based, cumulative 
maternal mortality series directed toward the eventual 
elimination of preventable maternal deaths. 
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Discussion 


Dr. CLYDE V. Von DER Ane, Los Angeles, Califor- 
nia. Dr. Fox is to be commended for bringing the sub- 
ject of the revival of maternal mortality committees 
before this society. In the past 10 years, more than 200 
formal papers on various subjects have been read be- 
fore this society. However, not a single paper on this 
subject has been presented. It is timely indeed. 

The author is quite right in saying that the original 
California maternal mortality committees were discon- 
tinued and financing was withheld in the late 1960s 
because the decreasing number of maternal deaths lim- 
ited significantly the value of such. statistical studies. 

However, in the late 1970s the chairman of the Cal- 
ifornia Medical Association Committee on Maternal, 
Perinatal and Child Care became concerned about the 
lack of valid mortality statistics. The fact was that ma- 
ternal mortality rates were not dropping, although ex- 
tensive federal and state perinatal programs were being 
developed. 

In cooperation with the state department of health 
the California Medical Association developed a com- 
mittee to study (1) all maternal deaths, (2) all out-of- 
hospital neonatal and fetal deaths, and (3) a random 
10% sampling of in-hospital neonatal and fetal deaths. 
This is a gargantuan task. 

Numerous difficulties have been encountered. 
Among these are (1) getting permission from the state 
Bureau of Vital Statistics, which is needed for access to 
the confidential portion of the fetal death certificate; 
(2) obtaining the consent of the surviving kin of the 
subject studied, as originally required by the state Com- 
mittee on Protection of Human Subjects. Obtaining 
consent was expensive and time consuming. Finally, a 
waiver was obtained to allow access to hospital records 
without the consent of kin. 

Other problems encountered by the committee had 
to do with the availability of death certificates. Accord- 
ing to the California law, a death certificate is not avail- 
able for 1 to 3 years after a death. It was also found 
that many abortions were being reported as fetal 
deaths. Cooperation of hospitals in allowing access to 
their records in cases of maternal deaths, was not op- 
timal; when a case was transferred from one institution 
to another, the accompanying records were inadequate. 
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The committee also has identified 13 maternal deaths 
not previously recorded. As a result the California Med- 
ical Association is attempting to have the following 
change enacted in the death certificate, namely, inser- 
tion of a box to be checked if a woman was pregnant 
or delivered within 90 days preceding death. 

The committee is reviewing maternal deaths for 
1980, 1981, and 1982. A preliminary report in the 
spring of 1985 isanticipated (personal communication). 

Are these committees really justified? Pearse! asks 
this question in an editorial entitled “Maternal Mor- 
tality Studies—Time to Stop?” He points out that in 
1977 there were approximately 400 direct maternal 
deaths in the United States and approximately 75,000 
fetal and neonatal deaths. He feels that the number of 
maternal deaths are small. They merit continued study 
but not at the intensity of former years or to the ex- 
clusion of perinatal mortality studies. 

Hofmeister? points out that "mothers are still mortal." 
They still die of complications of pregnancy and par- 
turition. Practically all studies implicate the triad of 
hemorrhage, infection, and toxemia as the leading 
causes of direct obstetric deaths. This has not changed 
in the past 20 years. 

Practically all studies indicate that two thirds to three 
fourths of obstetric maternal deaths are preventable. 
In assessing responsibility, be it physician, patient, or 
hospital, physician responsibility ranks first. This is a 
grave indictment, carrying with it not only moral im- 
plications but also serious medicolegal problems. 

It is to be remembered that committees do not treat 
patients. However, the information gathered by com- 
mittees is not only helpful but very instructive. In that 
vein I propose the formation of a maternal mortality 
and perinatal mortality committee in each caucus of 
this society, with a report of the activities of such a 
committee to be presented to the members every 3 
years. 

Finally, I congratulate our essayist. There is little to 
quarrel with because his material is well organized and 
thoughtfully presented. 

Referring to Table I, I should like to ask the author 
for the following information: (1) the number of ma- 
ternal mortality meetings per year, (2) the average cost 
in dollars to prepare each case for committee presen- 
tation, and (3) the average time lapse from the maternal 
death until the case is ready for presentation. 
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Dr. JIMMIE WESTBERG, San Francisco, California. I 
am the committee chairman who is presently heading 
the California Medical Association program on mater- 
nal mortality and I would like to identify the person 
who started this project, Dr. Lester Hibbard. Two other 
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members of this society are on the committee: Drs. 
Solon Barbis and Tom Moyers. Unfortunately, I cannot 
discuss our findings at this time. We have just entered 
the data in the computer, and the findings should be 
available in 2 to 3 months. However, 20% of the ma- 
ternal deaths are missed if you look only at the death 
certificates. Our cost per case 1s somewhere between 
$450 and $500. Ectopic pregnancy, at 20% to 25%, is 
the largest cause of maternal death. About 5% to 10% 
of maternal deaths are due to accidents or homicides. 
We have coined a new term called SADS, which is the 
“sudden adult death syndrome,” somewhat like SIDS, 
or sudden infant death syndrome, and which occurs in 
4% or 5% of maternal deaths for which there are no 
findings on postmortem examination. Within the next 
6 to 8 months we should have a paper ready with all 
of our findings. 

Dr. DONALD MINKLER, Berkeley, California. I want 
to congratulate Dr. Fox for reopening this question 
because it is quite clear we have not reached the irreduc- 
ible minimum in maternal deaths. I would like to enter 
a plea to the committee to expand its horizon beyond 
the study on a case-by-case basis of individual risks of 
pregnancy to mothers. For example, in the area of in- 
fant mortality a study was done several years back by 
Morris et al.,' showing that about 27% of the decline in 
infant mortality in the United States between the years 
1960 and 1975 could be attributed to changes in the 
age structure of the childbearing population, which is 
a reflection of greater access to and greater practice of 
family planning. The policy issues that affect maternal 
risks in this area in California include the 2 years of 
significant budget cuts by the state administration 
amounting to 9.5 million dollars each year in the budget 
of the Office of Family Planning. This affects services 
to the low-income population, which many studies have 
shown to bear disproportionately the burden of ma- 
ternal as well as infant mortality. I am quite sure that 
a corresponding study of changes in the age/parity 
structure of the childbearing population will show 
equally the effect that delaying, spacing, or limiting 
births has on maternal risks and will encourage policy 
changes aimed at further reducing them. 
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Dr. Fox (Closing). I appreciate the supportive dis- 
cussion, which is neéded to propel more interest in 
widespread maternal mortality study committees. In 
answer to Dr. Von Der Ahe’s questions concerning our 
county study committee, we average approximately two 
meetings per year depending upon the accumulation 
of cases. I am unable to give you the exact expense of 
our meeting, which in fact is borne by the county med- 
ical society, but it includes two mailings for each meet- 
ing of copied records and meeting notices. Also, the 
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OCs containing 0.05 mg or jess of estrogen. 

Contraindications: 1. Known or suspected pregnancy (see Warning #5). 2. 
Thrombophtebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4. Undiagnosed abnormal gen- 
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The use of OCs is associated with increased risk of several serious con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing OCs should be familiar with the 
folowing information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk 
of thromboembolic and thrombotic disease associated with OC use is estab- 
ished. One study demonstrated an increased relative risk for fatal venous 
thromboembolism and several studies demonstrated it for non-fatal venous 
thromboembolism. They estimate that OC users are 4-11 times more likely than 
nonusers to develop these diseases without evident cause. One British study 
reported an excess death rate of 40% in OC users, most of which resulted from 
cardiovascular disease. Another British study showed a lower death rate in OC 
users than controls: an increase in cardiovascular deaths was seen but wa 

Statistically significant. A U.S. prospective study failed to disclose inet 
mortality rates from cardiovascular disorders, but a subset a 
retrospective, case-control study showed significant .inelfie 
thromboembolism. CEREBROVASCULAR DISORDERS: 
demonstrated an increased relative risk for sit 


significant association between 0 
gested an association in 1974, but tHE 
mate the risk. Subarachnoid hemorrhage ha 
use in British and American studies. Sm 
accidents; smoking and pill use appear ti 2 
MYOCARDIAL INFARCTION (MI). Increasi of Mi associated with 
OC use has been reported. One British stud that the greater the number 
of underlying risk factors for coronary artery disease {cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes. history of preeclamptic 
toxemia} the higher the risk of developing MI, regardless of OC use. OCs were 
an additional risk factor. In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposing condition to 
MI) are twice as likely to have a fatal Mi as nonsmoking nonusers. OC users 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
nonsmoking users, and a 10-12-foid increased risk compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must 
be considered. (Estimates are based on British vital statistics which show acute 
Mi death rates 2-3 times less than in the U.S. so U.S. death rates could be 
higher.) importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified; other synergistic actions may exist. 
RISK OF DOSE. Using data from several national adverse reaction reporting Sys- 
tems, British investigators concluded that risk of thromboembolism, includ- 
ing coronary thrombosis, is directly related to estrogen dose in OCs. OCs with 
0.1 mg or more of estrogen were associated with a higher risk of thromboembo- 
lism than those containing 0.05-0.08 mg but quantity of estrogen may not 
be the sole factor. This was supported by a U.S. study A British study found a 
positive association between dose of progestogen or estrogen and certain 
thromboembolic conditions. Swedish authorities noted decreased reporting 
of thromboembolic episodes when higher estrogen preparations were no 
longer prescribed. Careful epidemiological studies to determine degree of 
thromboembolic disease risk associated with progestogen-oniy OCs have not 
been done. Thromboembolic disease has been reported in women e Bid 
, and they should not be considered free of excess risk. PERSISTENCE OF 
ISK. Two studies have suggested an increased risk may persist for 6 years after 
discontinuation of OC use for cerebrovascular disease and 9 years for Mt, another 
stud rcm rsistence of risk for subarachnoid hemorrhage. ESTIMATE 
OF EXC MORTALITY FROM CIRCULATORY DISEASES. A large British 
prospective study estimated mortality rate per 100,000 women per year from 
circulatory system diseases for OC users and nonusers according to age, smok- 
ing habits, and duration of use. The overall annual excess death rate for OC 
users was estimated to be 20700,000 oat es 15-34— 5/100,000. ages 
35-44— 33/100,000; ages 45-49— 140/100, it Risk is concentrated in long- 
term users and in smokers, and may persist after OC discontinuation. Although 
the study showed a 10-fotd increase in death due to circulatory diseases in 
users for 5 or more years, ali occurred in women 35 or older An update pro- 
vided the following rates: ages 15-34— 1/6700 for nonsmokers and 1/2000 
for smokers, ages 45 and over—1/2500 for nonsmokers and 1/500 for 
smokers, Risk appeared to increase with parity. but not with duration of use. 
Until more women under 35 with continuous use for 5 or more years are avait- 
able, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
contraceptive method (e.9., thramboembolic and thrombotic disease for OCs} 
plus risk attributable to pregnancy or abortion if the method fails (which 
varies with the effectiveness of the contraceptive method). Data are shown 
in Tabie 1 below. The study concluded that mortality associated with ali contra- 
ceptive methods is below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill only/smokers for each age are for smokers 
as a class. For "heavy" smokers (more than 15 cigarettes a day). rates would 
be about doubie; for "light" smokers (less than 15}. about half.) The lowest 





mortality is with the condom or diaphragm backed up by early abortion. 
The study aiso concluded that OC users who smoke. especially over 30, have 
greater mortality risk than OC users who do not smoke. 


Table 1. Risk of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for Mi, is further increased by hypertension, 
hyperlipidemias, obesity, diabetes, or history of preeciamptic toxemia, and 
especially by smoking. The following chart gives a gross estimate of risk of 
death from circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS — RISK ASSOCIATED WITH USE OF OCs 


Age Below 30 30-39 40+ 
Heavy smokers C B A 
Light smokers D C 8 
Nonsmokers 
(no predisposing conditions) D C.D C 
Nonsmokers 
(other predisposing conditions) C C.8 B.A 


D-— Use associated with low risk. 


Physician and patient should be alert to earliest manifestations of thromboem- 
bolic and thrombotic disorders (e.g.. thrombophlebitis, puimonary embolism, 
cerebrovascular insufficiency, coronary occlusion, retinal thrombosis. and 
mesenteric thrombosis). Should any o! these occur or be suspected, discon- 
tinue OC immediately. A 4-6 foid increased risk of post-surgery thramboembotic 
complications has been reported in OC users. If feasible, discontinue OCs at 
least 4 weeks before aniy associated with increased risk of thromboem- 
bolism or prolonged immobilization. Before resuming OC after major surgery 
of bedrest. balance risks of post-surgery thromboembolic complications with 
contraceptive needs. Data suggest varicose veins substantially increase risk of 
superficial venous thrombosis of the leg. the risk depending on severity of the 
varicosities. 2. Ocular Lesions: Neuro-ocular lesions such as optic neuritis 
or retinal thrombosis have been associated with OC use. Discontinue OC if 
there is unexplained. sudden or gradual. partial or complete loss of vision; 
onset of proptosis or diplopia; papilledema; or retinal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 3. Carcinoma: 
Long-term continuous administration of natural or synthetic estrogen in cer- 
tain animals increases certain tumors, benign or malignant. such as breast, 
cervix, vagina, uterus, ovary, pituitary and liver. Certain synthetic progestogens, 
none currently in OCs, increase the incidence of mammary nodules, benign 
and malignant, in dogs. Several retrospective case-contro! studies reported an 
increased relative risk (3.1-13.9 times) associating endometrial carcinoma with 
prolonged use of estrogens in postmenopausal women. One publication re- 
ported the first 30 cases submitted to a registry of cases of adenocarcinoma 
of the endometrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors for adenocarcinoma of the 
endometrium (e.g.. irregular bleeding when OCs were first given, poya 
ovaries}, nearly all occurred in women who had used sequential OCs. which 
are no longer marketed. No statistical association has been reported sug- 
gesting an increased risk of endometrial cancer in users of conventional com- 
bination or progestogen-only OCs, although individual cases have been reported 
Studies have shown no increased risk of breast cancer to OC or estrogen users 
One study found no overall increased risk of breast cancer in OC usa? 
greater risk was suggested for OC users with documented bendi 
ease and for long-term (2-4 years) users. Another sty 
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yai cancers. A pro- 
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rs poripared with nonusers. This 
Wéars of use. Nonreversal of dys- 
diPüse was suggested to predict progres- 
e. One study disclosed an increased risk of cancer 
noma in site} in OC users under 40, particularly 
F UCs over 4 years. There have been other reports of 
prolasia of the cervix in OC users. One study reported an 
fide between OC use and endocervical adenocarcinoma. in summary. 

there is no confirmed evidence trom human studies af increased risk of cancer 
associated with OCs. Close clinical surveillance of all OC users is, nevertheless, 
essential, in ali cases of undiagnosised persistant or recurrent abnormal vaginal 
bleeding, take appropriate diagnostic measures to rule out malignancy. Monitor 
QC users with a strong family history of breast cancer or who have breast 
nodules, fibrocystic disease or abnormal mam ms with particular care. 
4. Liver Tumors: Sudden severe abdominal pain or shock may be due to rupture 
and hemorrhage of a liver tumor. There have been reports associating benign 
or malignant liver tumors with short-term and long-term OC use. One study 
reported use of OC's with high hormonal singer and age over 30 may further 
increase risk of hepatocellular adenoma. Studies relate risk with duration 
of use, risk being much greater after 4 or more years of use. Long-term OC users 
have an estimated annual incidence of hepatoceflular adenoma of 3-47100,000. 
Although an uncommon lesion, it should be considered in women presenting 
with an “acute abdomen.” The tumor may cause serious or fatal hemorrhage. 
Patients with liver tumors have demonstrated variable clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
right upper quadrant masses, while most had signs and symptoms of acute 
intraperitoneal hemorrhage. Routine radiological and laboratory studies may 
not be helpful. Liver scans may show a focal detect. Hepatic arteriography may 
be useful in diagnosing primary liver neoplasm. 5. Use in or immediately Pre- 
ceding Pregnancy, Birth Defects ín Offspring, and Malignancy in Female Of- 
spring: Use of female sex hormones — estrogenic and progestational agents— 
during early pregnancy may seriously damage the offspring. Females exposed 
in utero to diethylstilbestrol, a nonsteroidal estrogen. have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated to be ot the order of 1/000 
exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be moni- 
tored with particular care. A high percentage of women exposed to diethyl- 
stilbestrol 20-909.) have epithelial changes of the vagina and cervix. Although 
these changes are histologically benign. it is not known whether they are a pre- 
cursor of vaginal malignancy Male children so exposed may develop urto- 
genital tract abnormalities. Although similar data are nof available on other 
estrogens, it cannot be presumed that they wouid not induce similar changes 
inqweased risk of congenital anomalies, including heart and limb defects. has 
been reported following use of sex hormones, including OCs. in pregnancy. 
One case-control study estimated a 4.7-fold increased relative risk of iimb- 
reduction defects in infants exposed in utero to sex hormones (00s. hor- 
monal withdrawal tests for pregnancy or attempted treatment for threatened 
abortion). Some exposures involved only a few days of treatment. Data sug- 
est risk of limb-reduction defects in exposed fetuses is somewhat less than 
AOOO five births. in a large prospective study, cardiovascular defects m 
children born to women who received female hormones, including OCs, during 
early pregnancy occurred at 18.2/1000 births, compared to 7.81000 for 
chüdren not so exposed in utero. These results are statistically significant. 
A Weish study found a statistically significant excess of neural tube defects 
among offspring of prior OC users (within 3 months) than among controis. 
The incidence ot twin births may be increased for women who conceive shortly 
after discontinuing OC use. in the past, female sex hormones were used during 
pregnancy in an attempt to treat threatened or habitual abortion. There is 
evidence that estrogens are ineffective. and there is no evidence from well 
controlled studies that progestogens are effective for these uses. There is 
some evidence that triploidy and possibly other types of polypioidy are 
increased among abortuses trom women who become pregnant soon after 
ceasing OCs. Embryos with these anomalies are virtually always aborted 
spontaneously. Whether there is an overall increase in spontaneous abortion 
of pregnancies conceived soon after stepping OCs is unknown. If the patient 
has not adhered to the prescribed scheduie, consider possible pregnancy 
at the first missed period (ar 45 ras trom the last menstrual period if p 
gestogen-only OCs are used} and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 








Out pregnancy before continuing the OC. ff pregnancy is confirmed, teli the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy, Women who discontinue OCs to become pregnant should use 
an alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased fre- 
quency of neural tube defects in women impregnated during the first 3 months 
after cessation of OC use. Do not use progestogen-only or progestogen- 
estrogen combinations to induce withdrawal bleeding as a pregnancy test. 
6. Gall Bladder Disease: Studies report increased risk ot gall bladder disease 
in OC or estrogen users. in one study, an increased risk appeared after 2 years 
of use and doubled after 4-5 years. [n another study, an increased risk was ap- 

rent between § and 12 months. 7. Carbohydrate and Lipid Metabolic Effects: 

ecause a decrease in glucose tolerance has been observed in a significant 
percentage of patients on OCs. prediabetic and diabetic OC users should be 
carefully observed. An increase in triglycerides and total phospholipids has 
been observed in OC users but its clinical significance is unknown. 8. F/evated 
Blood Pressure: An increase in blood pressure has been reported with OC 
use. Hypertension may occur within a few months of beginning OCs. in the 
first year of use, incidence of hypertension may be no higher in OC users than 
in nonusers. incidence in users increases with exposure and in the fifth year 
of use is 2.5-3 times that in the first year. Age is strongly correlated with 
hypertension in OC users. Women with a history of elevated blood pressure 
(hypertension), preexisting renal disease, history of toxemia or elevated blood 
pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
Strual cycle may be more likely to develop elevated blood pressure when 
given OCs and should be monitored closely Even though elevated blood 
pressure may remain within the “normal” range, closely watch elevations, 
particularly for women with other risk factors for cardiovascular disease 
or stroke. High blood pressure may Of may not persist after OC discontinu- 
ation. 9. Headache: Discontinue OC and evaluate the cause of onset or exac- 
erbation of migraine or development of a new pattern of headache which 
iS recurrent, persistent, or severe. 10. Bleeding irregularities: Sean? 
bleeding, spotting, and missed menses often make users discontinue OCs. 
in breakthrough bleeding. as in all cases of irregular bleeding from the vagina. 
consider nonfunctional causes. in undiagnosed persistent or recurrent abnor- 
mai bleeding from the vagina, use adequate diagnostic measures to rule out 
pregnancy or malignancy. If pathology has been excluded, time or another 
formulation may solve the problem. While potentially useful in minimizing 
menstrual irregularity. change to an OC with a higher estrogen content only 
if necessary since this may increase risk of thromboembolic disease. Women 
with a history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycies may tend to remain anovulatory or to hecome amenor- 
rheic alter OC discontinuation, Women with these preexisting probiems should 
be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation, possibly prolonged, may occur in women without previous 
irregularities. A higher incidence of galactorrhea and of pituitary tumors 
(e.g.. adenomas} has been associated with amenorrhea in former users comt 
pared with nonusers. O sélürted a 16-fold increased incidence of 
fic. patients with postpill ameng- 
iapfarbity: There is evidence of impair- 

ging OCs in comparison with other 













ment of fert i 
contrace ars to be independent of duration of use. 


yowith time, there is an appreciable difference in 
g Wofhen for OC and other groups 30 months after dis- 
eo. control. For parous women the difference is not apparent 
ms after cessation of contraception. 12. Ectopic Pregnancy: Ectopic 
as intrauterine pregnancy may occur in OC failures. In progestogen- 


‘Sony OC failures, the ratio of ectopic to intrauterine pregnancies is higher than in 


nonusers. since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies. 13. Breast Feeding: OCs in the postpartum period ma 


+imertere with lactation by decreasing quantity and quality of breast milk. 


smali traction of OC hormonal agents has been identified in milk of mothers 
receving OCs. Effects. if any, on the breast-fed child have not been deter 


o>, mined. H feasible, defer OC use until the infant has been weaned. Precautions 
~ GENERAL 1. Take a complete medical and family history before starting OCs 


Pretreatment and periodic physical exams should include special reference to 
biood pressure. breasts, abdomen and pelvic organs, including Papanicolaou 
smear and relevant iab tests. As a general rule, OCs should not be prescribed 
for tonger than f year without another physical. 2. Under the influence of 
estrogen-progestogen preparations, preexisting uterine. lmomyomata may 
enlarge. 3. Observe patients with a history ot psychic depression and discon 
tinue OCs if depression recurs to a serious degree. Patients becoming signif 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related 
4. OCs may cause some fluid retention. Prescribe with caution, and only with 
careful monitoring. in patients with conditions that might be aggravated by 
fluid. retention, such as convulsive disorders. migraine syndrome, asthma 
or cardiac. hepatic or renal insufficiency. 5. Patients with a past history of jaun 
dice during pregnancy have an increased risk of recurrence while using OCs. 
Discontinue OC if jaundice develops. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin. 
istered with caution in such patients. 7. OC users may have disturbances in 
normal tryptophan metabolism that may result in a relative pyridoxine defi- 
ciency. The chnical significance is unknown. B. Serum folate ieveis may be 
depressed by OC use. Since the pregnant woman is predisposed to folate 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs, she may have 
a greater chance of developing folate deficiency and related complications 
9. Advise the pathologist of OC use when relevant specimens are submitted 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-containing OCs. For example: a. Increased suifebromo- 
phthalein retention. b. increased prothombin and factors VH. VII, 1X and X; 
decreased antithrombin 3. increased norepinephrine-induced platelet aggrega 
bility. c. Increased thyroid binding giobulin (TBG) leading to increased circu 
lating total thyroid hormone, as measured by protein-bound iodine (PBI). T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased 
pregnandiol excretion, e. Reduced response to metyrapone test. f, Increased 
phospholipids and triglycerides. g. Temporarity decreased glucose tolerance. 
11. Contact iens wearers who develop visual changes or changes in lens toler. 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered. DRUG INTERACTIONS. OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 
rifampin, isoniazid. ampicillin, tetracycline. neomycin, penicillin V, chioram- 
phenical, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone, 
analgesics, tranquilizers, anti migraine preparations. and antihistamines. OCs 
may aiter effectiveness of such other drugs as oral anticoagulants, anticonvul- 
sants, tricyclic anti depressants, antihypertensive agents (e.9.. guanethidine). 
vitamins, hypoglycemic agents. tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of the 
following serious adverse reactions has been associated with OC use (see 
Warnings}: thrombophiebitis, thrombosis, pulmonary embolism. coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage. hypertension, gall bladder disease. congenital anomalies, neuro- 
ocular lesions, e.g., retinal thrombosis and optic neuritis, Raynaud's disease 
arterial thromboembolism. The following adverse reactions have been reported 
in OC users and are believed to be drug related: bleeding irregularities (break- 
through bleeding. spotting. missed menses during treatment, amenorrhea 
alter treatment), gastrointestinal symptoms, (nausea, vomiting, bloating. 
abdominal cramps}, dysmenorrhea, infertility after discontinuance of treat- 
ment, edema, chioasma or melasma which may persist after drug is discontin- 
ued, breast changes (tenderness, enlargement. and secretion), intolerance to 
contact lenses, change in corneal curvature (steepening), change in weight 
(increase or decrease), change in cervical erosion and cervical secretion, possi- 
bie diminution in lactation when given immediately postpartum, cholestatic 
jaundice, migraine. increase in size of uterine leiomyomata, rash (allergic), 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis. 
prolactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea 
changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness 
hirsutism, joss of hair, erythema multiforme, erythema nodosum, hermorrha. 
gic eruption, vaginitis, porpyhria, impaired renal function, malignant nephro- 
sclerosis (hemolytic uremic syndrome}. information for the Patient (See Patient 
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PM 4 nphatic spread in carcinoma of the vulva 


| Davi d C. Figge, M.D., Hisham K. Tamimi, M.D., and Benjamin E. Greer, M.D. 


Seattle, Washington 


A study of 153 patients with squamous cell carcinoma of the vulva is reviewed. Regional node metastases 
were present in 20%, and lymphatic spread proved the single most significant prognostic factor in this. 
| 3 disease. Recurrent carcinoma developed in 47% of cases with nodal metastases. Lymph node metastases 
17 were directly related to stage of disease, tumor differentiation, lesion size, and depth of invasion. Sixty. 
E -percent of nodal disease was not suspected by clinical examination. No patient developing recurrent 
À disease after identification of positive nodes survived the disease. Surgical staging based only upon size of 
i lesion and presence of nodal metastases appears to offer a clearer prognostic profile than conventional 
clinical staging. The pattern and frequency of nodal spread suggest that in selected instances 
modifications of the standard surgical treatment of vulvar cancer may be appropriate. (AM J OBSTET | 





GYNECOL 1985;152:387-94.) 


Key words: Carcinoma, vulva, lymphatic spread 


— Over the past few years considerable interest has 
been directed toward identifying subgroups of patients 
with invasive carcinoma of the vulva for whom treat- 
ment patterns of a more conservative nature than the 
_ traditional radical vulvectomy and bilateral groin dis- 
: ction. .might be employed. The risks of the radical 
1 ong patients i in the age range commonly 
vulvar cancer together with the sub- 
orbidity and deformity resulting from the 
ire provide an understandable stimulus for 
uch peculation. Various modifications have been pro- 
E . posed, ranging from wide local excision to radical vul- 
|  vectomy and unilateral lymphadenectomy.'* There has 
been a general agreement that such modifications 
should be restricted to localized and well-lateralized 
lesions that fall into the Stage I category. The criteria 
- for further selection have been inconsistent and include 
_ depth of invasion, histologic grade, presence or absence 
~ .. of palpable nodes, and vascular invasion. No uniformly 
acceptable or agreed-upon criteria have emerged, and 
it would appear that additional data must accumulate 
— to afford statistical substance to such proposals. It is 
T. particularly i important to define those precise variables 
. that will permit an accurate definition of the subgroups 
Pru in: which treatment modifications may be safely em- 
Em ployed. 
Ina previous review of a group of 38 patients with 
| “Stage I disease, criteria have been defined, applicable 
|... to 23 of the 38, whereby it was felt that the lesion could 
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be regarded as microinvasive a safely wetea 
cinoma in situ with wide local excision as- 
procedure.' Many patients with early Stage Te 
however, fail to meet these strict criteria but ; 
with lesions for which less than the tr aditiona 
operation may be appropriate. This report i : 
effort to define the risk factors that would appi yi 
instances. A 





Material and methods | 


Medical records of 179 patients treated for « ca ci 
noma of the vulva at the University of Washingto 
pitals through 1982 were available for rev iew.. 
patients were diagnosed as having. inelánóma; dr 
having carcinoma of Bartholin's gland, five as h: 1g. 
verrucous carcinoma, and 153 as having squamous cat- = l 
cinoma. The present review is limited to those patients | : 
with squamous carcinoma. ag 

All records were individually reviewed by one author. i 
Stage of disease was assigned on the basis of current’ — 
criteria adopted by the International Federation. of Gy- 
necology and Obstetrics. Twenty-eight separate vari. 
ables were coded for each patient and entered into a. 
data file prepared for a TRS-80 Model H microcom- . 
puter. Retrieval of the data was carried out by à com- 
puter-programmed analysis of variables; x? and prob- = 
ability values were derived from statistical. programs - | 
designed for the computer. d. 

Age. The mean age of all patients was 65 years. fhe a 
youngest patient was 35 years of age and the oldest 86. — 
About 14% of patients were under the age of 50, and o 
3.396 were below the age of 40. € 

Stage of disease. The stages of disease were. as sole 
lows: Stage I, 55 patients; Stage II, 61; Stage : 34r 
Stage IV, 6. When stage of disease was related to tl 
arbitrary time periods encompassed within | the- 
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— Fig. 1. Stage of disease by time periods encompassed within 
the study. 


Table I. Stage of disease and nodal metastases 










Positive nodes 





No. of 
patients 






I 55 3 5.5 
H 61 13 21.5 
HI 31 12 38.7 
IV 6 2 33.3 

153 30 19.6 


-. there was no statistical difference in the assignment of 
. stage within the time periods represented (Fig. 1). An 
_ increasing number of Stage I cases were seen after 1970 
| in comparison with earlier years, but even this differ- 
. ence failed to reach the usually accepted levels of sta- 
„tistical significance (p = 0.086). 

. Location. One hundred twenty-three of the 153 cases 
were described as occurring on the labia majora or 
" minora. Sixteen of the lesions occurred on the peri- 
2d neum and six on the clitoris; only eight lesions were 
. described as being multifocal or diffuse in origin. 

.  "freatment. A variety of treatment patterns were em- 
: ployed over the years of this review. Twelve patients 
“were treated by radical vulvectomy alone, 83 by radical 
-vulvectomy and bilateral groin dissection, 32 by radical 
.vulvectomy, bilateral groin and pelvic lymphadenec- 
omy, and six by some form of exenteration. The re- 
maining patients had lesser procedures carried out. 

Twenty-seven patients had some form of radiation 
herapy employed in addition to the surgery. 


.. Results 

The primary purpose of this review was to study 
patterns and frequency of lymph node metastases. 
Eighty percent of the patients had treatment that in- 
cluded some form of lymph node dissection. Thirty 
patients had no lymphadenectomy performed, 93 had 





a lymphadenectomy with negative nodes, and 30 had 








Table II. Predictive accuracy. of. clinical 
examination 






Assessment of nodes 





Clinically “negative” nodes 


Lymphadenectomy and negative nodes 89 -— 83.2. E Ded 


Regional node metastases 18 . 16.8 
Clinically “suspicious” nodes 12 
Lymphadenectomy and negative nodes 4 33.3 
Regional node metastases 8 66.7 
Clinically "positive" nodes 4 
Lymphadenectomy and negative nodes 0 0.0 
Regional node metastases 4 100.0 
False negative results among 30 patients 18 60.0 


Table III. Lesion size and incidence of nodal 
metastases 










No. of 
patients 





Lesion size < 2 cm 39 
Negative nodes 34 87.2 
Positive nodes 5 12.8 
Lesion size > 2 cm 83 
Negative nodes 58 


Positive nodes 25 30.1 


p = 0.0319. 


demonstrable regional node metastases. Nineteen had 
ipsilateral groin metastases, five had bilateral groin me- 
tastases, and six patients had disease that spread to the 
pelvic lymph nodes. There were no instances of bilat- 
eral pelvic node metastases and no instances of contra- 
lateral node involvement in the absence of positive ip- .- 
silateral nodes. No patient had pelvic node involvement S 


in the absence of ipsilateral groin node metastases. Nine | 
patients had only one positive node, seven had two. 


positive nodes, four had three positive nodes, and five. 


had four positive nodes. Five patients had five ormore ~~ T 
positive nodes. The average patient had 20 to 30 nodes i n 
removed and examined. The majority of patients had. fi. 
only microscopic involvement of the nodes. Ten had zx 
>50% nodal replacement or extranodal extension. ^. 
Presence or absence of regional node spr ead. proved A N 
the most convincing and constant determinant for pre- 
dicting subsequent recurrence or survival. Among the Z 





30 patients in whom positive nodes were encountered, nr 
there was a 46.7% incidence of recurrent disease, and. | 
all such patients who developed recurrence in the pres- 
ence of positive nodes are now dead of the disease. —— 
Among the remaining 123 patients the recurrence rate .-— 

was 8.1%. | 


The frequency of nodal metastases bore a linear c com 


relation with stage of disease (Table. D. The criteria for | 
clinical staging included a clinical assessment of the 
groin nodes. Our pr edictive | accuracy in this. respect is 
summarized in Table H. In 83% of i instances the clinical 
impression of negative nodes. was correct. Conversely, 








28 SES ble IV. Lesion size and recurrent disease in 
| /.92 cases of squamous carcinoma with negative 


E ‘nodes 










Recurrences 





Ne. of 


panen 


es Lesion size < 2 cm | 34 2 5.8 





— Lesion size > 2 cm 58 6 m 
(2p = 0.821. 


d - Table V. Tumor differentiation and nodal 
spread 










Positive 
nodes 










No. of 
patients 






C (Hist 
Well differentiated 53 7 13.2 


M -Moderately differentiated 51 18 19.6 
ee poorly differentiated 29 18 34.5 
p= Q. 07. 


among the 30 patients with regional node metastases 
. 18, or 50%, were clinically regarded as having negative 
nodes. 









size alone, exclusive of all other criteria, serves 
' significant issue in predicting nodal dis- 
able III). "The probability of occurrence of pos- 
Ive 1 nodes rises from 12.8% to 30.1% in lesions that 
exceed 2 cm in maximal diameter. In terms of recurrent 
disease, however, lesion size appears to be less sig- 
nificant than regional node involvement (Table IV). 
Among 92 patients with negative nodes disease re- 
v» curred for 5.8% if the lesion was <2 cm in diameter 
"c and for 10.3% if the lesion exceeded that size. The 
. difference i is not statistically significant. 
d -Lesions were histologically designated as "well dif- 
` ferentiated, " “moderately differentiated," or “poorly 
_ differentiated" in 133 patients. In 18 patients no his- 
tologic description was avia and in two other pa- 
tients a characteristic "spray" pattern was observed. 
"The probability of nodal involvement increases in a 
. linear fashion with histologic grade of disease although 
-the pattern would appear to fall just short of statistical 
A significance (Table V). 
- [n a review of the patient records, 2796 of cases 
p yielded a history of prior or concomitant vulvar dys- 
i trophy. Such prior or current dystrophy might be ex- 
pected to be reflected in earlier disease either through 
earlier diagnosis or within the context of a less aggres- 
.« sive lesion. There was a definite shift toward earlier 
.. Stages of disease among patients with prior dystrophy 
although the contrast again did not reach the level of 
| aapea reliability (Table VI). 
. Depth. pu invasion was measured or calculated from 
















Table VI. Prior dystrophy and stage of dise: 


I 
H 
IH 
IV 


Total 41 2. 





p = 0.079. 


Table VII. Depth of invasion and positive | 
nodes 









































Depth of E Positive noa 
invasion No. of CE 
(mm) patient: ; 





p = 0.0116. 


the surface of the lesion. Among the 36 pat 
whom depth of invasion was <5 mm, the ir t 
nodal metastases was 5.56% (Table VE ) A 
remaining 117 patients. the incidence of no 
was 23.9%, Among the 25 patients with. Su ge 
noma in which depth of invasion was «5 mm, onl 
(4%) proved to have nodal spread. ] E 

Vascular or lymphatic space invasion was dest 
in 10 instances. Six of these. patients proved. to 
positive nodes in the surgical specimen, but four 
six had Stage IH or IV disease. All patients with i 
nodes are dead, but two died of unrelated caus 
significance of such vascular or lymphatic. Spi 
sion remains uncertain. Four additional. pati 
perineural invasion without vascular or lymp! 
involvement. Three of these patients are with 
dence of disease, and- the remaining. patient h ad 
poorly differentiated tumor with four positive: node. 
metastases. | 

Recurrent carcinoma. T wenty-four patients (15. 
are known to have developed recurrent ca 
Two are alive without evidence of disease fo 
secondary treatment. Twenty-one are dead of « | 
and one patient died of other causes. Fourteen 6 the 
recurrences were associated with positive “nodes 
(58.3%), and all patients who had a recurrence after 
positive node involvement are dead of disease, ‘Seve 
of the fourteen cases with nodal spread were 
considered to have negative nodes at the: tim 
treatment. Twelve of the 14 patients with px 
and recurrent carcinoma had two or 1 
nodes at the time of surgery. In the contex 
surgical findings, the. risk « an recurrenc 
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o Fig. 2. Actuarial survival of all cases of squamous carcinoma 
- of the vulva. 


. Table VIII. Relationship of stage in recurrent 
... Carcinoma 


Recurrence 
















-node involved is 22.2%. If two or more nodes are in- 
| volved, the risk of recurrence rises to 62.1%. 
a Of the five patients with lesion size of «9 cm asso- 
. ciated with positive nodes, only one developed recur- 
rent disease. This patient demonstrated a "spray" pat- 
tern of invasion on the initial histology. 
a Radiation therapy did not appear to be of significant 
: benefit as adjuvant treatment following the surgical 
pre cedure. Of 12 patients so treated only one is alive 
] iout evidence of disease. 
: The incidence of recurrence was related to the stage 
: of disease (Table VIII). Even when patients with known 
~ nodal metastases were excluded, there was a linear risk 
relationship. with advancing stages (Table IX). Lesion 
size, as an independent. variable, implies an increased 
risk of recurrence. ‘Twenty-one percent of patients with 
| alesion >2 cm developed recurrence in contrast to a 
5., 8% incidence ofr recurrence if the lesion was <2 cm 








Table IX. Relationship of stage in recurrent - 
carcinoma when patients with positive nodes 
are excluded 










Recurrence 





No. of 
patients 









I 52 2 3.85 

H 48 6 12.50 

IH 23 6 26.10 
p = 0.0189. 


Table X. Profile of recurrent carcinoma in 
patients who initially had nodal metastases 








Positive 
nodes 


Negative 
nodes 





Vulva 8 4 
Groin l 3 
Pelvis 0 2 
Distant i 4 
Unknown Q ] 


in diameter (p = 0.0128). Lesion size >2 cm carries an 
increased relative risk of 3.6 for recurrent disease. - 
The profile of recurrent disease was distinctly dif- 
ferent for those patients who initially had metastatic 
disease in the lymph nodes (Table X). Ninety percent 
of recurrences in patients with negative nodes devel- 
oped on the vulva or (in one instance) in the groin. 
Among patients with known nodal disease only 50% of 
recurrences were initially detected on the vulva or in 
the groin. In 80% of patients with a recurrence in the 


absence of node metastases, the recurrence developed. ee 
on the vulva. In only 29% of those with nodal metas- | 


tases was. the recurrence detected on. the vulva. 
Although the clinical examination that serves as a 
framework for conventional staging appears to provide 
a valid index for the prediction of regional node me- 
tastases and for the probability of recurrent disease, it 
is apparent that information derived from surgical stag- 
ing might even better define the prognostic . outlook. - 
With use of only two measurements of disease, lesion - | 
size and regional node involvement, a predictive model x 


for recurrence might be designed that carried greater i 


significance (Table XI). Within this model the risk of 
recurrence varies from 5.8896 among patients with. a 
small lesion and negative nodes to 6096 among patients 
with a lesion size 2 cm associated with positive nodes. 

Current status. One hundred three patients are cur- _ 
rently without evidence of disease. ‘Twenty-six, have: 
died of carcinoma and. 13 have. died. of other caus 
Eleven patients have been lost to. follo y-up 


Survival. Five-year survival was calculat d by the. ac 






tuarial or life table method.” Calcula 
for the entire patient popistarion and t 


1s were obtained 
| stage of disease 






























_ Table XI. Squamous carcinoma of the vulva and probability of recurrence 


Lesion size 
(cm) Groin nodes 
«2 Negative 
22 Negative 
«2 Positive 
22 Positive 


. (Fig. 2). Survival of the entire population was 76.87%, 

approximately the same as that for patients with Stage 

a — .H disease (76.5%). Survival in Stage I patients was 

90.24% and for Stage IHI 62.61%. There were too few 

| Stage IV patients to permit statistically valid calcula- 
` tions. 





Comment 
Information derived from this study would appear 
to support the concept that there is a population of 
patients with Stage I carcinoma of the vulva at suffi- 
ciently low risk for lymphatic spread or recurrence for 
whom a less aggressive pattern of treatment than the 
traditional radical vulvectomy and bilateral groin dis- 
section should be appropriate. Several authors have 
expressed this conviction.** Others have argued against 
any modification of the traditional approach.’ When a 
| surgical approach has achieved a success rate as favor- 
x ~ able as.that which has been reached with this disease, 
| Lone should. indeed be cautious about suggesting any 
D . modification in the existing treatment. Despite im- 
“proved operative techniques and postoperative mea- 
sures, however, it has been pointed out that our control 
of vulvar carcinoma has not improved with this tradi- 
tional approach over the past 30 years." One might 
reasonably suggest that our efforts should be more ag- 
 gressive with advanced disease, and correspondingly 
there may be room for a less aggressive approach with 

early lesions. 
— ^ It has been suggested that the International Feder- 
A ation of Gynecology and Obstetrics staging of vulvar 
= carcinoma, dependent to such a large degree on the 
-clinical suspicion of involved regional nodes, should be 
supplanted by a surgical staging." Certainly the failure 
E suspect such metastatic spread in 6076 of instances 
. ' would support this argument. Some authors have ar- 
` gued that a dividing line of 3 cm between early and 
. advanced lesions has more significance than the con- 
| ventional 2 cm diameter.* ? Others have found no dif- 
ference when the 3 cm measurement has been substi- 
. tuted.'° It would seem appropriate to adhere to the 2 
| em limits as long as the international staging includes 
and convincing evidence of the superiority of a sub- 
‘stitute figure is lacking. Iversen" has pointed out that 
ubstituting a surgical staging procedure would elimi- 
mate comments on fixed or ulcerated regional nodes 
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2/34 | 5. BB. E m 
6/58 3034. 
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which unquestionably impact upon the frequen y i 
recurrence and survival. The staging system a kc tec 
by the International Federation of Gynecology and Ob- 
stetrics has been carefully assessed and found to be 
applicable clinically and valid." The results of the pres- 
ent study would appear to confirm this impression. Thi 
staging system does permit recognition. of hist | 
involvement of the regional nodes by a + or — sy 
It is unfortunate that this refinement is séldom 
in literature defining the populations: of this dis 
clinical stage. M 

Lesion size,* >" depth of invasion,” m hist 1 
differentiation,'^ ^ and vascular, lymphatic or 1 
neural invasion? * ° have all been advanced as si ni 
cant factors in predicting involvement of the region: 
nodes. Vascular or lymphatic permeation was desc 
infrequently in this series of cases and, when pre: 
was usually associated with large lesions as well. a 
spread. Perineural invasion, by contrast, af 
have little significance. A more systematic. r 
spective search for such involvement, howe ‘ x; 
well have provided a more definitive answer. 3 

In attempting to develop criteria for a more con; 
vative approach to early disease, it is essential. tor 
ognize that there are two subgroups that. must be con 
sidered and separately defined. T here. are many. earl 
cases of vulvar cancer that may be appr oprial : 
ignated as "microinvasive," in which the risk of me 
static spread is negligible and the treatment may in’ ivo 
a surgical approach similar or identical to that for car- 
cinoma in situ. This population must be excluded in 
calculating the risk of metastatic spread in the remain- | 
ing cases under consideration for conservative treat- E 
ments. In this study the risk of nodal metastases in Stage © 
I vulvar ano, Un dd. those patients who might f 
qualify as "microinvasive," would then approach 10%. E 
DiSaia et al. have defined a group of patients. with 
squamous carcinoma in which the diameter of the pri- 
mary lesion does not exceed 1 cm and the depth of js 
invasion is <5 mm. They have proposed that such pa- 
tients may be treated by wide local excision, providing | : 
that sampling of the superficial inguinal | nodes proves | 
negative by frozen section. Unlike the paralle | problem | 
faced with carcinoma of the cervix. some: ago, the o 
advantages of such a conservative app ii 
of morbidity and cosmetic results. are dn 
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< stantial. With occasional exception,’ most authors have 
found that contralateral node involvement in the ab- 
- sence of ipsilateral metastases is rarely observed." ^ !*-'? 
It has not occurred in this series. Most vulvar carcinoma 
presents as a well-localized lesion. Eighty percent of the 
. cases in this report were localized to the labia majora 
-= or minora. In recognition of the risk factors repre- 
sented in Stage I disease, it would seem reasonable to 
3 suggest now that all Stage I carcinomas of the vulva 
-presenting as well lateralized lesions and with favorable 
- histology could be approached initially by wide local 
excision and ipsilateral groin dissection. The 20% of 
| patients who prove to have ipsilateral node metastases 
- would, of course, require more extensive surgical re- 
section. 
Local recurrence or vulvar reoccurrence is, however, 
. a problem that demands increased attention. The high 
© mortality rate with any pattern of recurrence is alarm- 
.. ing. and 42% of our recurrences developed in patients 
with negative nodes. The problem is primarily en- 
countered in patients with advanced disease and large 
local lesions. It is quite uncommon in Stage I disease 
and usually associated with high-grade histology. We 
have seen only one exception to this observation, and 
that patient developed local recurrence after an interval 
-of more than 5 years, suggesting that it may have rep- 
." resented reoccurrence rather than recurrent car- 
^ cinoma. 
EE Radical vulvectomy in continuity with bilateral groin 
dissection has proved an effective and successful treat- 
ment for carcinoma of the vulva. The sequelae in terms 
of morbidity and deformity are substantial but accept- 
. able if no lesser procedure will achieve the same result 
. in terms of disease control. Experience and numbers 
. of cases reported, however, now suggest that modifi- 
cations of the traditional approach are reasonable in 
. early disease and that perhaps more extensive proce- 
. dures such as exenteration or combined modalities of 
therapy should be considered in advanced disease. To- 
. day we should be willing to concede that a single rigid 
-surgical approach to all vulvar carcinoma may not be 
<in the best interest of the patient. 
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Discussion 


Dr. WILLIAM J. Spanos, Redlands, California. Dr. 
Figge has presented a retrospective study of 153 squa- 
mous cell carcinomas of the vulva treated at the Uni- 
versity of Washington hospitals. The records were re- 
viewed, and 28 separate variables were analyzed with 
the use of a microcomputer. The stated purpose of this 
review was to study patterns and frequency of lymph 
node metastases. 

After analysis of the variables programmed and re- 


organized with the microcomputer, the authors iden- 


tified lesion size, depth of invasion, and histologic grad- 
ing as useful in determining in which patients a more 
conservative approach than a traditional radical vul- 


vectomy and bilateral lymphadenectomy might be ap- 


propriate. According to the evaluation of these criteria, 


Stage I lesions had 5.5% positive lymph nodes, lesions - 


of «2 cm had 12.8% positive lymph nodes, well-dif- 


ferentiated lesions had 13.2% positive lymph. nodes, - | 
and lesions with depth of invasion of less than 5 mm - 
had 5.5696 positive nodes. According to the manage- 
ment proposed by the authors, all of these patients — 
would have had additional surgery because of positive 


ipsilateral nodes. 


Table IV indicates that there v was a 5.8% recurrence- 
of disease with a lesion «2 cm in size with negative = 





nodes. In this series in 80% of the patients with negative 
nodes in whom the disease recurred, the lesion was in 
the vulva area. This high percentage of recurrences in 


the vulva in lesions with negative nodes is compatible gc 
with the known rich lymphatic supply of the vulva area — 


both in the involved side and to the contralater al vulvar 
tissues. 



























At de Sixth World Congress of International Society 
for the Study of Vulvar Disease’ the task force on mi- 


 croinvasive squamous cell carcinoma of the vulva eval- 
uated diameter of the lesion and depth of invasion of 


<1 mm. In their report there were seven patients with 


< lesion size of «0.5 cm and no lymph node metastases. 
There were two recurrences in these seven patients. 
Also, in 88 cases with a maximum invasion of 1 mm 


and no lymph node metastases there were eight patients 


|. with recurrent disease and two deaths. In this report 
`- they noted that in almost every instance of recurrence 
 àmore conservative procedure than radical vulvectomy 
and inguinal lymphadenectomy had been performed. 


I would like to ask Dr. Figge whether there are any 


. data concerning the type of surgery performed in the 


34 patients with a lesion of «2 cm and negative nodes. 
Were any of these 34 patients in the group of 20 pa- 
tients noted to have a procedure more conservative 


— than radical vulvectomy? If there was such a subgroup, 


was the recurrence rate greater? 

I would like to congratulate Dr. Figge for bringing 
to our attention a subject of importance. Vulva carci- 
noma is most often a disease of elderly, medically com- 
promised patients, and therefore their ability to survive 
the surgical procedure must carefully be considered. 
However, in the younger medically uncompromised 


. patient we must be careful not to lessen the chance for 
cure with less than the most curative surgical approach. 


neale BL, Cavanaugh D, DiPaola GR, et al. Microvasive 
cancer of the vulva: report of the International Society for 


. the Study of Vulvar Diseases Task Force. J Reprod Med 
- 1984;29:454. 


Dr. JOHN STAPLETON, Reno, Nevada. I congratulate 
Dr. Figge on an excellent paper and an excellent mo- 


. dalitv of presentation. I would like to ask two questions: 


(1) In your parameters of evaluation did you look at 
confluency of the lesion? Isolated reports from the lit- 


 erature state that approximately 80% of the recur- 


rences of early invasion after either ipsilateral or bilat- 
eral dissection have had confluent lesions. (2) Do you 


. believe in performing superficial groin dissections, or 
. do you always perform superficial and deep groin dis- 
: sections? 


“Dr. ENRIQUE DE Castro, Portland, Oregon. In our 


a group we have had two patients with cystadenocarci- 


noma of Bartholin's gland. One patient was under the 


.. care of my associate, Dr. Gerald Kinzel, a member of 
^ this society, and the other was a patient of mine. In 
reviewing the literature I find there have been some 
changes in the method of treatment and in the spread 
of this tumor. I wonder whether Dr. Figge would com- 
ment on how it relates to vulvar cancer and in general 


terms on how to proceed with treatment in these two 


k Tann 


Dr. AtAN Kine, Loma Linda, California. These 


| —. kinds of data are needed. We have published data on 
























































an identical number of patients with basically the 
results. I became interested in early invasive: vul 
sions when we noted a lack of recurrences in patient 
with small, superficial lesions. pe 
Historically one can divide the treatment ofi 
cancer into four eras. The first is before 1900 V 
viewed the German, French, and English literatu 
found publications dating back to 1826. T reatm 
basically local excision, and patients were not di 
well. After the turn of the century the French ii 
the second era, developing what was to become t 
standard radical vulvectomy and femoral triangle : nc 
dissection. That procedure remained basically 
changed until the start of the third era, the mi 
the century when surgeons such as Alexander 
schwig and Stanley Way popularized an exte 
the procedure. This did not result in a signif 
provement in salvage. We feel that the fourth e 
in 1970 when Franklin and. Rutledge publi: 
initial paper concerning the early invasive vul 
Since then about 200 cases have been rep 
surgeon has a large volume of these cases. W 
in 15 years, the data being published i in Gynecologi jr 
cology this past summer. These were Stage I lesions o 
«2 cm in diameter and with 75 mm of invasion. 
Varying results have been reported. I think it is 5; 
to say that with Stage I lesions of 1 or 2 mm of Invasi 
the incidence of lymphatic involvement is minimal. W 
do not really know—we need more data. This paper i 
a significant contribution. wt n 
Dr. ROBERT FUTORAN, Los Angeles, C 
1973 we reported a case that had cont 
static lymph nodes with microinvasive 
think this was the only one reported sir 
by Dr. Rutledge. It shows that it can ox 
extremely uncommon. In fact, some of o 
gists do not perform lymph node dissec 
cancers. They feel that if the tumor recu 
be operated on at a later date. I do not r 
that philosophy. The question 1 have is v 
to carcinoma in situ. We have become: less agi essive 
and find they recur. Have you seen a recurrence. of 
carcinoma in situ in any of the 153 cases? : 
Dr. MICHAEL TURKO, Vancouver, British Col umliia, : 
Canada. I would also like to congratulate Dr. Figge for 
bringing this to our attention. His study confirms what 
we have discovered in our center—that the most im- — 
portant prognostic factor in vulvar carcinoma is the > 
presence or absence of lymph node metastasis. Smaller 
lesions are being diagnosed earlier in the younger pa- 
tients, and individualization of surgical treatment is 
being undertaken at the Cancer Control Agency of 
British Columbia. I would like to ask Dr. Figge three 
questions: (1) How were the patients with recurrent 
disease managed—that is, did they have radiotherapy? 
(2) Did any patients with positive nodes have postop- 
erative radiotherapy? (3) Did any patients. that devel- 
oped recurrence have positive margins? | 
Dr. FicGE (Closing). Patients with recurrent disease 
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- were managed in a variety of treatment patterns that 
~ we felt were appropriate. Radiation therapy was em- 
> ployed in at least a third of these instances. 
Af positive nodes are encountered during the oper- 
. ation we will frequently, but not invariably, advise sub- 
* sequent radiation therapy. The decision rests upon the 
. number of nodes involved and their location and 
— whether extranodal extension is present. 
© Lam not aware that any of our recurrences were 
characterized by positive margins in the original sur- 
. -gical excision. We have seen carcinoma in situ recur 
- after a radical operation for vulvar carcinoma, and such 
cases have | not been included in the table presented in 
this review. 
<- In all but two of the 24 instances of recurrent car- 
cinoma the original treatment was considered retro- 
spectively to be adequate and consisted of at least rad- 
| ical vulvectomy and bilateral groin dissection. 
We did not evaluate confluency of the lesion as an 
independent variable, since this would apply only to a 
- small number of the cases and probably did not influ- 
ence treatment. I would cer tainly agree as to its poten- 
‘tal: significance in microinvasive carcinoma, and it 
ould be considered i in any prospective study. 
I believe that carcinoma of Bartholin's gland is a dis- 
inctly separate entity from squamous carcinoma of the 
du vulvar skin. It does not lend itself to conventional stag- 
H ing, its pathways of spread are probably different, and 
- its patterns of recurrence are dissimilar. We feel it 
- should always be approached in an aggressive and radical 
fashion. 
At present we are reluctant to limit our groin node 
dissection or sampling to the superficial nodes alone 
. but do go beneath the cribriform fascia to remove the 
. femoral nodes. 











Dr. Spanos, I am, of course, familiar with the report 





of the Task Force of the International Society for the 
Study of Vulvar Disease. The report is based on three 
observations: (1) The majority of Stage I vulvar cancer 
falls into their definition of microinvasion. (2) These 
cases exhibit the same propensity to metastasize to 
lymph nodes, to recur, and to result in death. (3) Con- 


servative operations frequently lead to an increased risk _ 


of recurrence and death. It is this third assumption that 
may be contested. The 388 cases reviewed were hardly 
a homogeneous population. Depth of invasion was lim- 
ited to 5 mm but measured in some instances from the 
deepest rete peg. The influence of cellular anaplasia or 


vascular-lymphatic permeation was ignored although. 


exclusion of such cases in at least one of the reports 
would have removed all cases with node metastases. 
The contention that a conservative operation more fre- 
quently leads to recurrence and death is hard to sup- 


port from their data. Of the six deaths detailed within - 
the report three occurred despite radical vulvectomy 
and groin dissection. The incidences of recurrence | 


among patients treated by radical operation and a more 


conservative approach, 15.60% and 24.39%, respec- 
0.288). Hacker et 
al. observed an identical incidence of local recurrence -" 


tively, do not differ statistically (p — 


in 27 patients similarly defined. 

It is becoming increasingly apparent that there is a 
subset of patients with early carcinoma of the vulva in 
which an aggressive pattern of behavior will be ob- 
served. The frequency and pattern of recurrence in 
such patients may be to a large degree independent of 
the degree of radical treatment. Rather than contend 
that all patients with early disease be invariably treated 
by a radical procedure, it would seem appropriate to 
redirect our attention toward identifying and defining 
the characteristics of aggressive lesions so they can be 
approached as a subject of early invasive carcinoma. - 











— Sterilization failures and their causes 





Richard M. Soderstrom, M.D. 
Seattle, Washington 


e" To say that a sterilization failure rate is expected does not answer why. Forty-seven cases of repeat 
.  Sterilization have undergone such surgical and pathologic scrutiny. Resection methods failed most | 
A frequently because of spontaneous reanastomosis or fistula formation. Fimbriectomy was párticatane 
. vulnerable to reanastomosis because the fimbria ovarica was not removed. Mechanical devices failed 
when the device was defective, placed improperly, or placed in an improper location. Tissue damage was 
evident but incomplete when the bipolar electrocoagulation method failures were reviewed, and the 
a endosaipinx remained viable. Unipolar method injuries, in contrast, were complete; they failed by fistula 
E formation. Thus bipolar method failures may occur because of the limited range of electrical power 
e. available when using bipolar generators. Some sterilization failures are preventable, but many are not. 
When medicolegal questions arise, these findings may help answer the question, Why? (AM J OBSTET 





GYNECOL 1985;152:395-403.) 


-Key words: Sterilization failures, fimbriectomy, bipolar sterilization, mechanical sterilization, 





A .unipolar sterilization 


Since 1974 this author has performed 47 laparo- 

scopic sterilization procedures upon patients previously 

. sterilized. A protocol was established early in this ex- 

. perience to assess the probable cause for each failure. 

In 1977. a. financial assistance fund was established to 

ef aj the unexpected costs associated with this 

eration and to encourage referrals. Patients 

an g this service came from the Pacific Northwest; 

Six patients were referred from distances exceeding 

. 1000 miles. It is impossible to calculate a failure rate, 

since the denominator is unknown. This review ex- 

plores the causes of these sterilization failures and seeks 

es to find problems which may be unique to specific meth- 
a eds chosen for female sterilization. 













. Material and methods 


us - Prior to each repeat sterilization procedure, a copy 
E the original operative note and, if available, the pa- 
E thology report were obtained. In all cases laparoscopy 
was performed as a short-stay procedure; the snare 
method of sterilization was used in most cases. Once 
 tubal insufflation with indigo carmine established tubal 
`. patency, the likely anatomic area of failure was widely 
resected. Photographs, when helpful, were taken for 
later review. | 
Each specimen was second throughout its entire 
length and submitted for microscopic scrutiny. During 
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watts). Five oue Pen ie. "d were h: 
ilized by a vids Pacey: anda — eneng JG 


and cie age of oe The ied d tube: 
were then resected by the snare technique. | = 

Each method of sterilization was assigned to: groups. 
with technical similarities (see T able I 7 


Results j 
Each of the nine failures following fimbriector 
a common d remnant d Hn ia ov ari 











electrical fe Thisi is ee remar kable, siiis 
the initial pathology reports confirmed that each ofthe 
resected specimens, usually greater than 1.5 cm in. 
length, was indeed fallopian tube. Two of the snare. 
sterilization failures revealed mesothelial fistulas t de 
ing the resection gap. One snare sterilization failure 
presented asa cornual ectopic pregnancy; another pr 
sented as an ectopic pregnancy located in the fim 
ampulla. In both ectopic Cases, endosalpingosis ist 
nodosum was found in the tubal stump atta 
uterus with demonstrated patency. ! 













Fig. 1L A typical finding after a imbriectomy failure—a rem- 
nant of fimbria ovarica with spontaneous reanastomosis. Arrow 
overlies the right ovary and points to a remnant of fimbria 
ovarica. 


. Following a Pomeroy method, reanastomosis was ev- 
—. ident in one case; the rest presented as fistulas. Chromic 
^ catgut, rather than plain catgut, was used in these pa- 
- tients; each procedure was performed during the post- 
|. partum period. 

All bipolar failures showed the same finding—an in- 
tact serosa, coagulated muscularis, and a viable, though 
constricted, endosalpinx (Fig. 2). The duration of co- 
 agulation used during the first sterilization was seldom 
- recorded. None of the reports discussed the power of 
. electrical energy applied, and only three reports dis- 
-cussed the brand of bipolar instrument used for the 
| procedure. Most reported a 2 cm or more burn tech- 
| nique; five were burned and transected. However, 
- two operative reports described only a 1 cm burn ap- 
-plied to each tube. Three failures occurred in bipolar 
. methods which described a cornual ablation; five fail- 
- ures occurred after coagulation of the proximal third 
: ofthe tube, and one failure occurred following destruc- 
tion of the middle third. 

; = Fistula formation was found in all of the unipolar 
= sterilization failures, and residual endosalpinx was 
absent. 

A notable difference between bipolar and unipolar 
injury was seen when freshly damaged tissue was ex- 
amined. A profound coagulation effect, through and 
through, was the characteristic finding after a unipolar 
injury (Fig. 3). Bipolar injuries, however, left a histo- 
logic shadow of the endosalpinx, suggesting the poten- 
tial for persistent viability (Fig. 4). This possibility is 
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Table I. Failures by method 





Resection methods 


Fimbriectomy 9 
Snare resection 6 
Pomeroy 3 
Electrical methods 
Unipolar 3 
Bipolar 9 
Mechanical methods 
Silicone ring 4 
Bleier clip 3 
Hulka-Clemens clip i 
Weck clip 6 
Silk ligation i 


Operator error 


Round ligament resection l 
Round ligament ring I 


Total 47 





supported by all of the histologic findings in the bipolar 
failures. Three patients, who chose to terminate their 
pregnancies, were resterilized at the same time. The 
decidual reaction of pregnancy was found in the "co- 
agulated" endosalpinx, confirming persistent viability 
(Fig. 5.). 


Mechanical methods 

The six Weck clip sterilization failures revealed pa- 
tency despite the use of double clips on each tube. Hys- 
terosalpingograms revealed bilateral patency in five 
patients (Fig. 6.). The sixth patient, with unilat- 
eral obstruction, was noted to have complete vascular 
occlusion to the segment of tube located between the 
double clips—the clips were placed in a V formation 
with atrophy grossly evident between them. The other 
side, as with the other five cases, was patent, and these 
clips were found parallel to one another. 

Each Bleier clip failure appeared to have proper clip 
placement, but patency through the clip was verified 
by tubal insufflation. Each patient had requested clip 
sterilization the first time for personal reasons and re- 
quested a Hulka-Clemens clip application for the re- 
peat procedure. Thus a resection analysis was not pos- 
sible. 

The single case of a Hulka-Clemens clip. sterilization 
failure revealed two clips on the patent tube. One clip - 
was located 5 cm from the cornu and was incompletely 
applied. The second clip was placed distal to the first 
clip and appeared to engulf the entire diameter of the 
tube. This clip was therefore located 3 cm. from the 
fimbria. Indigo carmine dye injection, however, con- 
firmed patency despite these two clips. 

All silicone ring failures presented. with the same 
gross and histologic pue First, though. the knuckle 
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Fig. 2. A bipolar failure with evidence of partial coagulation of the muscularis. 


in areas, and a viable endosalpinx is noted. 








Fig. 3. Complete, through-and-through, coagulation effect of freshly damaged fallopian tube after 


a unipolar injury. 


of tube had atrophied, the viable ends had not sepa- 
rated. Second, fistula formation under the ring was 
easily identified (Fig. 7.) 

One mechanical method deserves special mention. 
An “incidental tubal ligation,” following a cholecystec- 
tomy, was performed: Black silk was used as a single 
tie around the middle third of each tube. These single 
ligatures were passed through the mesosalpinx and 
tied. Photographs taken during the repeat sterilization 
operation revealed bilateral patency; histology con- 
firmed patent ligatures. 

Two overt operator errors were discovered. The first 
was a round ligament application of the silicone ring 
during a difficult minilap procedure. The primary sur- 


geon, suspicious of this potential problem, counseled 
the patient and referred her for hysterosalpingogram 
and subsequent laparoscopy. The second error was an 
electrocoagulation of the left round ligament. It is of 
interest that the primary surgeon in this case was an 
experienced laparoscopist. 


Comment 


There is no perfect sterilization method—for female 
or male. When failures occur, the cause should be eval- 
uated. À common cause, repetitive in nature, might 
signal a surgeon to reassess the old or invent the new. 
Frequently methods of sterilization are chosen be 
one method, according to a recent review, has tl 
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Fig. 4. Freshly damaged fallopian tube following a bipolar injury. A histologic shadow of the en- 
dosalpinx suggests the potential for persistent viability. 





Fig. 5. A bipolar failure studied at the time of a termination of pregnancy. Viability of the endosalpinx 
is confirmed by the presence of a decidual reaction of the epithelium. 


failure rate." Each such report must be analyzed for 
statistical confidence, duration of follow-up, and loss to 
follow-up statistics. Cumulative studies are difficult to 
assess because each author may use different criteria 
for the failure statistics." 

Sterilization procedures damage or impede the func- 
tion of normal tissue. The body's attempt to reestablish 
continuity is evident by those cases of reanastomosis 
and fistula formation. Also, an iatrogenic pathologic 
condition, such as endosalpingosis nodosum, can lead 
to sterilization failure.’ Incomplete resection, incom- 
plete mechanical obstruction, and unproved methods 
further increase the risk of sterilization failure. 

A review of the literature regarding fimbriectomy 





deserves special merttion. In May, 1969, Kroener? re- 
ported the personal experience of his father's method 
of total fimbriectomy. Special note was made in that 
report which referred to the fimbria ovarica. Emphasis 
was placed on a separate surgical step necessary to ligate 
that structure to reduce the failure rate. Later, several 
reports denounced the Kroener procedure; each, how- 
ever, altered the technique and made no mention of a 
fimbria ovarica ligation.'? 

In the mid-1970s the unipolar failure rate was ex- 
tremely low; however, isolated reports of electrical in- 


juries during unipolar sterilization spurred interest in 


another electrical method—bipolar.* '** The physics 
of electricity, however, restrict the quantity and force 
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Fig. 6. A hysterosalpingogram reveals bilateral tubal patency following a Weck clip sterilization 
failure. Arrows point to double clip application on each patent tube. 





of energy when bipolar forceps are used. Design re- 
strictions limit the extent of tubal damage; more areas 


of application are necessary and for longer periods of 


ume." Ironically, there is little information available in 
the literature which describes how much tissue to de- 
stroy. 

Unipolar experience has been extensive, and follow- 
up has been long.* '* " Bipolar experience in the early 


. 80s has also been extensive, but follow-up is relatively 
short.’ The histologic characteristics of freshly dam- 
: aged tissue under standard conditions are disturbing; 
hey suggest inadequate coagulation of the deeper tis- 
3 sue me bipolar methods are chosen. Should vascular 
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Fig. 7. A silicone ring failure with a fistula formation rather than the intended separation of the 
viable ends. 






coagulation be incomplete, the viability of the endo- " 
salpinx is a possibility. Each bipolar failure confirmed 
this integrity. Logic would dictate that complete vas- 
cular obliteration must be assured to arrive at the lowest 
failure rate; extensive and prolonged bipolar energy is 
therefore necessary. Transection procedures, in gon- | 
junction with bipolar methods, were not absent. from. 
this failure series. 5 i 
Mechanical methods are limited by their apes i 

sign. Proper placement in the isthmic p é 

fallopian tube is necessary when mechanic dev 
used. Yoon," the inventor of the Falope rin, 7 
the surgeon when confronted with a “fat” tube; 

































































page or “milking off" effect can occur if a band is 
placed on such a tube, or if the band is placed in an 
“area of the ampulla. In all cases, if necrosis of the tubal 
loop is delayed, apparently a fistula under the band 
may develop. 

_. “As with the band, placement of the Hulka-Clemens 
dip on the isthmic portion of the tube is critical for 
“proper occlusion. In addition, care should be taken to 
place the clip completely around the tube and as per- 
< pendicular to the axis of the tube as possible.'* 

— Bleier clip failures may be in part due to a design 
defect. In this series, as well as in an unpublished ex- 
¿perience of Adelman with 16 Bleier clip failures, pa- 
tency was a common finding even after proper place- 
“ment on the isthmic portion of the fallopian tube was 
confirmed. 

: Weck clips were not designed for female sterilization. 
Simply stated, they should not be used. 

Failure rates for several well-established sterilization 
methods have been published over the years. Surgeons 
should counsel their patients to expect a small, un- 
: avoidable failure rate. Newer techniques, however, are 
being employed without the availability of long-term 
follow-up. This author is particularly concerned about 
à potential rise in bipolar sterilization failures. Surgeons 
n should exercise caution when utilizing new techniques 
and pay careful attention to detail when performing 
-well-established techniques of sterilization. Several con- 
-clusions regarding the causes of these sterilization fail- 
. ures appear to be justified: (1) During fimbriectomy, 
- specific attention should be directed to the complete 
ligation and removal of the fimbria ovarica. (2) Me- 
. chanical devices used for the purpose of tubal occlu- 
“gions should be properly designed, placed properly, 
and positioned in the proper place on the isthmic por- 
tion of the fallopian tube. Also, mechanical devices 
' should be tested, as are drugs, prior to market approval. 
.(3) Electrical coagulation of the fallopian tube must 
destroy the vascular supply to enough tubal tissue to 
. assure luminal obliteration once the healing process is 
complete. Unipolar energy appears to meet this re- 
quirement much more easily than bipolar methods. 
The physical difference between these two energy ap- 
lications requires a careful selection of compatible bi- 
polar instruments and generators." When compared 
to ‘unipolar coagulation, prolonged coagulation time 
“shou ld be the rule with use of bipolar methods. Though 
the literature is devoid of clear recommendations, tubal 
coagulation for a minimum of 2 cm seems a reasonable 
recommendation to achieve the desired effect—per- 
. manent atrophy of a tubal segment. (4) Normal tissue 
— has a remarkable propensity to heal and reestablish 
A continuity. ! No wonder the perfect tubal sterilization 
method has eluded the. gynecologic surgeon. 
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Discussion 


Dr. Kerru P. Russet, Los Angeles, California. Dr. 


Soderstrom has presented an interesting and valuable 

analysis of one of the current concerns in modern ob- 
stetrics, especially since the operation of sterilization is 
now the most common gynecologic surgical procedure, 
with a frequency exceeding dilatation and curettage. 
The medicolegal implications are obvious. The author 
has analyzed for us the various types of sterilization 
failures associated with the different procedures in use 
today. Although the general findings associated with 


sterilization failures are commonly known, he has clas- 


sified these in such a way that we can better understand 
the manner in which they do occur. 

The author was unable to provide us with any inci- 
dence figures, since the referral pattern that brings 
these cases to him does not lend itself to a valid statistical 
occurrence analysis. However, we do know that steril- 


ization failures have followed every known method of 


tubal interruption, even including hysterectomy. There — 
are documented cases in the literature, though: quite 
rare, in which pregnancy has occurred | in » spite of a 
previous hysterectomy. 

Dr. Soderstrom has shown that failures result from 
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incomplete, removal of vital parie of thé. m “from 


.. incomplete interruption : of the tubal lumina; from: ré-:. 


canalization of à previously destroyed or removed. ség-. 


ment of tube, or from outright failure to: perform the.: 
_ procedure properly, for instance, ligation of a round « 


ligament, or application of an occlusive ring toa round 
ligament rather than to a tube. rs 
In reviewing a.number of similar cases, usually. for . 
legal considerations, it is my experience that Meier id 
the truly negligent procedure can be differentiated : 
from the unavoidable failure by reviewing the interval , 
of time from the procedure to the failure, that i is. ‘the 
occurrence of pregnancy. In those cases where the pro- 
cedure has been negligently or incompletely per- 
formed, pregnancy usually ensues within 3 to 6 months | 


following the procedure. In those cases in which: re- ` 2 | 
-canalization appears to be the underlying causation of - 


failure, usually a number of years (2 to 5) have passed. ° 


- following the procedure. The latter group of cases can : 


often be satisfactorily defended, the former group with | 
difficulty, - : j 
A review of Dr. ‘Soderstrom’ S A T report . 
prompts. a number óf questions: Should all. patients `. 
undergoing voluntary. sterilization have follow-up sale: 
pingograms or other tubal patency tests after.the pro- 


use another form of contraception for a period of time’ 
following the procedure (3 to 6 months) while. awaiting. - 
proof of permanent sterilization? What is the author's ` 
preferred method of female sterilization, and in par- 


ticular, when a repeat procedure is being carried out? 


From a personal standpoint, my own preference for 
this procedure is partial resection of each tube, re- 


moving not less than a 1.5 cm segment of the midpor- 


tion. We increase the success rate by adding cauteri- 
zation of each of-the cut ends of the tubes, together | 
with the usual ligation of each tube. When possible, we 
also attémpt to. bury the tubal ends in the mesosalpinx ` 
and ovérsew the interrupted area to ensure to the great- 
est extent possible that spontaneous reanastomosis Or. 
recanalizatión does not occur r and’ to reduce the ihci- | 


dence of adhesions. 


DR. SIMON HENDERSON, San Francisco; California. i 
would like to make one or two comments about- ue 
allusion to fimbriae remaining after fimbriectoiny. I: 
think the finding of “fimbriae”. can be mistaken for - 


. , cedure? If so, how soon? Should patients be advised to. -. 


“plicae” with actual outfolding. of the ampulla so it re-. 


sembles the fimbrial end ‘of the tube; which has béeri 
removed. If you cüt through the ampulla about.1 cm. 
proximal from the fimbriae, the plicae'look like fim- 


— briae, but they are not. They are inverted plicae, 


This reminds me of a case. in which I gave a medi-* 
colegal opinion regarding a pregnancy. which occurred. 
following a himbriectóimy. The resident physician, who . 
had done the bilateral.total salpingectomy the secónd ; 
time around, testified that fimbriae appeared to be. 
present. The pathologist also reported’ fimbriae at‘the- 
end of this particular tube. However, the tube was X 
5 cm in length. Of course we know that tubes should . 
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ic 101 to: jo cm miong So these reported fitubsaexould 

` not possibly be fimbriae..A review of the original patho- 
logic findings at the time of the fimbriectomy showed 
"fimbriae were indeed present and were therefore to- 
. tally ; removed. I think this illustrates my initial point. 


In view of continuing sterilization failures we need 


to- look to the urologists. Initially, they had a number 


of failures with vasectomy. They did double crushes, 
burns, tying the vas backwards and forwards, and even 
doubling the vas back on itself in an attempt to prevent 
these failures. Finally, they used intraluminal cautery, 


wh produced an intraluminal scar and had fewer 
failures. Today it is rare for vasectomy to fail if intra- 


Juminal cautery has been performed. 
With regard to my own work with sterilization re- 


versals, 1 have been amazed at the number of patients 


with proximal tubal fistulas identified by hydrotubation 
done just prior to performing the anastamosis: In pa- 


tients who had unipolar.tubal cautery performed close ` 


. to the uterus, I find about one in five with small fistulas. 


So there must be a lot of women with fistulas who are. 
i not getting pregnant. 


Dr. RALPH HALE, Honolulu, Hassia: There is an 
ongoing prospective study called the CREST Project 
under the auspices of the Centers for Disease Control 


of which I happen to be one of the principle investi- 
gators. One of the points of information that is coming 
out is going to be a prospective look to give a denom- 


inator. À preliminary item which we have already found 


- in just 2 years is that the rate of failure for sterilization 
is much higher than any of us had ever really thought. 
"Unfortunately, we are not evaluating the unilateral or 
bipolar coagulation; we are a part of a study that is 


evaluating minilaparotomy and postpartum tubal ster- 


| ilization, I used to tell my patients that the failure rate 


was about one in a couple of thousand or so, because 
that was what was reported. We are finding in this pre- 
liminary 2-year study a failure rate of about one in 1000 


or less~~and with the clip and the Falope ring it is even 
higher. I feel the problem is the technique used by the 


individual. I would like to make some comments about 
what we have found regarding bipolar coagulation and 


„what we have confirmed in some lower animal studies. 
. When you perform bipólar coagulation, a major prob- 


lem is à lack of depth of the bipolar coagulation. One 


‘of the techniques used with bipolar coagulation is ex- 
` amination not only of the coagulation but also of the 
l cutting, and division of the tube. If you do see fluid 
; return, even if it is not blood, most likely an inadequate 


amount of coagulation has taken place and that par- 


‘ticular patient néeds to be recoagulated to complete the 


desiccation and hopefully to prevent the occurrence of 


fistula formation. I think this is one of the things we 


do not teach physicians about coagulation. 
Dr. CLIFFORD CURTIS, Redwood City, California. I 


S BUE like to present briefly the case of a woman who 


underwent laparoscopic sterilization by the unipolar 


‘method. The operation was performed in 1973; in 1974 


the: method failed; and she nad a second sterilization 
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with therapeutic abortion. This time there was actual 
removal of a tubal segment on the right. She subse- 
quently had a third laparoscopy, primarily for the di- 
agnosis of pain. The operative report did mention that 
the tubal segments were widely separated. I first saw 
the patient in the emergency room in 1980 with a his- 
tory of irregular menstrual periods, pain, and hypo- 
tension. At the operation we discovered a 2500 ml he- 
moperitoneum and confirmed the previous laparos- 
copy and that indeed both tubes were interrupted in 
midcourse—3 cm on the left and 4 cm on the right. 
On the posterior surface of the right broad ligament 
there was a 4 by 3 cm shaggy, bleeding area and a right 
salpingo-oophorectomy was performed. In the post- 
operative course the patient's packed cell volume of 14 
was raised to 31 by 4 units of blood. The pathology 
report showed connective tissue from the right broad 
ligament with chorionic villi. There was syncytiotro- 
phoblast on the right peripheral uterine tube segment, 
and the right ovary was the site of the corpus luteum. 
It was presumed there was a fistula formation in the 
proximal tubal segment that led to the abdominal preg- 
nancy. I would like to ask Dr. Soderstrom if he has any 
ideas about the handling of this proximal tubal segment 
as far as the location for coagulation and whether he 
has any method that would prevent this fistula for- 
mation. | 

Dr. FRANKLIN D. LoFFER, Phoenix, Arizona: Dr. Sod- 
erstrom’s paper, as usual, is a valuable and clinically 
important one. I would like to limit my comments to 
his discussion of failures of bipolar tubal coagulation. 
His data should give us concern if it represents a wide- 
spread and growing problem. I do not think, however, 
there is any published evidence to suggest this will be 
an increasing problem. Indeed, my own personal series 
of approximately 3000 cases does not show an increased 
risk of pregnancy with bipolar tubal coagulation. 

In the first half of my own series, in which unipolar 
was used, there have been identified four pregnancies, 
one of which was an ectopic. There have been three 
pregnancies, all ectopics, in the last (bipolar) half. It is 
true that the number of sterilization failures that occur 
increase with time, and therefore my unipolar and bi- 
polar group are not strictly comparable. In fact, the 
earliest any of my patients became pregnant was 27 
months after their sterilization, and my bipolar group 
contains patients operated on as recent as 3 months 
earlier. 

You could also question the apparently good pub- 
lished results of the bipolar group by the fact that au- 
thors generally report good results. For some strange 


reason there is little motivation to publish bad results. | 


In addition, authors who publish tend to have large 
series and therefore a great deal of experience whereas 
the occasional operator, who may have poorer statistics, 
never appears in the literature. Follow-up is also an 
important feature and as Dr. Soderstrom mentioned, 
many patients do not return to their operating surgeon. 
Published series also often ignore follow-up rates, and 
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sterilization is not an example of “no news is good 
news.” 

So Dr. Soderstrom’s presentation has the advantage 
of allowing us to see a group of failures and to compare 
the features they hold in common. Most of the coag- 
ulation failures he reported were bipolar, and yet more 
unipolar sterilization is used in his community. This 
would indicate bipolar is a poorer procedure. It seems 
to me, however, that his paper suggests that it is the 
inappropriate use of bipolar tubal coagulation rather 
than the procedure itself that is the culprit. One could 
then ask the question “why not use unipolar?” if ade- 
quate sterilization is more readily accomplished. I think 
Dr. Soderstrom would like to see us use more unipolar 
sterilization. I stopped using unipolar coagulation, not 
because I had any electrical problems but for the same 
reasons l am sure many of you also stopped. The down- 
side risk of unipolar sterilization is bowel injury. Even 
though not all bowel injuries are necessarily related to 
electrical current, a large number of them are and the 
bad results are harder to explain than a pregnancy. 

Both unipolar and bipolar methods are good, ac- 
ceptable techniques. I think they are equally good in 
their ability to provide sterilization. It is the technique 
used and not the method that is the issue. Rather than 
argue about which one is better, our concern should 
be, Are they being used correctly by our students and 
practitioners? — 

I do have one question for you. What length of time 
after the initial sterilization have the failures occurred? 
The reason I ask this question is, I would expect to see 
pregnancies occur much more frequently in the bipolar 
group if indeed we are leaving intact lumen with good 
epithelium. 

Dr. SODERSTROM (Closing). Herbert Peterson from 
thé Centers For Disease Control studied a large ster- 
ilization series from Singapore looking at failure rates. 
A cumulative failure rate of 85% occurred within 2% 
years. The longest period of time was 15 years. In my _ 
series the longest was 8 years. To answer the second 
question regarding hysterosalpingogram following sur- 
gery, a number of articles have demonstrated the hys- 
terosalpingogram has no value in evaluating tubal pa- 
tency and may indeed create tubal patency. I have seen 
patency occur during hysterosalpingogram for evalu- 
ation prior to tubal reanastomosis. Because of my teach- 
ing responsibilities, I try to teach the house officers all. 
of the methods. Personally, I prefer the tried and true 
2 to 3 cm of electrocoagulation with use of the unipolar 
method rather than the bipolar method. The method 
that. I recommend for repeat sterilization is tubal re- 
section and microscopic analysis. One should serially 
slice the entire tube, for it may appear normal. We owe 
such an examination to the patient as well as the pri- 
mary surgeon for medicolegal reasons. The comment 
regarding plica vervus fimbria ovarica makes a good 
point. I made the diagnosis of fimbria ovarica because 
in every case this tissue was grossly adherent to the 
ovaries, which by definition is imbria ovarica. I do not 
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know how to jue amibie the tube to prevent recurrent | 
tubal sterilization failures. , Endosalpingosis was, previ- j 


ously described by Dr. McCausland before this.Society, 


but I am not able to tell whether it would be preferable 
to burn the uterine cornu or stay 1 cm away from the. 


cornu. Failure rates were alluded to in my oral presen- 


tation, and I would like to leave you with this problem. 
‘Dr. Richard Kleppinger i is the only individual I know. 
who has a large personal series of bipolar sterilization 
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_ failures. i June of 1984 he presented a series of ap- 
| proximately: 4000 cases in which he had 16 failures; 


however, patient No. 4000 was sterilized’ in March, 
1984. He agreed that the cumulative failure rate over 
2% years is unknown. The bipolar failures in my series 
occurred in less than 1 year. Unipolar failures occurred 
after 2 years. The clip failures were almost immediately 
apparent. Fimbriectomy failures occurred within a year 


and.a half. 
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Evaluation of the use of continuous lumbar epidural anesthesia . 
for hypertensive pregnant women 1n labor 


Thomas R. Moore, M.D., Thomas C. Key, M.D., Laurence S. Reisner, M.D., and 


Robert Resnik, M.D. 
San Diego, California 


The use of continuous lumbar epidural anesthesia in women with pregnancy-induced hypertension remains 
controversial. We retrospectively reviewed the charts of 285 women with pregnancy-induced hypertension 
who were delivered in a 2-year period. Among 185 vaginally delivered patients who received continuous 
lumbar epidural or local anesthesia, there were no significant differences in the incidence of maternal 
hypotension, abnormal fetal heart rate tracings, low Apgar scores, or neonatal intensive care unit 
admissions. Of 100 patients delivered by cesarean section, the incidence of low Apgar scores, depressed 
umbilical cord pH values, and neonatal intensive care unit admission was increased among those who 
received general anesthesia (p « 0.05).-However, general anesthesia patients were more likely to have 
abnormal fetal heart rate tracings (27% versus 4%) requiring urgent delivery. Thus differences in outcome 
probably reflect poorer fetal condition prior to anesthesia induction rather than a specific anesthetic effect. 
These results demonstrate that continuous lumbar epidural anesthesia is safe and effective for both the 
fetus and the mother with pregnancy-induced hypertension. (AM J OBSTET GYNECOL 1985;152:404-12.) 


Although the safety of general anesthesia for delivery 
of patients with pregnancy-induced hypertension has 
been established,’ the use of epidural anesthesia for 
pain relief in such patients has remained controversial. 
Some authorities have advocated the use of epidural 


anesthesia for labor analgesia and control of hyperten- 


sion in pregnancy-induced hypertension," but this 
view has been opposed by others, who cite the risks of 
hypotension and consequent fetal distress in such pa- 
tients." ê | 

| At the present time no large series documents the 
safety of epidural anesthesia for. patients with preg- 
nancy-induced hypertension. In order to explore this 
issue, we conducted a retrospective analysis to deter- 
mine whether fetal and maternal morbidity are altered 
in patients with pregnancy-induced hypertension who 
receive epidural anesthesia and to compare the fetal 
and maternal outcomes among patients delivered with 
either epidural, general, or local anesthesia. 


From the Department of Reproductive Medicine, University of Cal- . 


ifornia (San Diego) School of Medicine, and the Department of 
Obstetrics and Gynecology, Naval Hospital. 

Presented at the Fifty-first Annual Meeting of the Pacific Coast Ob- 
stetrical and saa uc) Society, Tucson, Arizona, October 21- 
27, 1984. 

The opinions or assertions expressed herein are those of the authors 
and are not to be construed as official or as reflecting i views of 
the U. S. Navy or the naval service at large. 

Reprint requests: Thomas R. Moore, M.D., Naval H opal San 
Diego, CA 92134. 
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Patients and methods 


Records of 5505 patients who were delivered from 
January 1, 1981, to December 31, 1982, were reviewed. 
Patients received care in the prenatal clinics of Uni- 
versity of California (San Diego) from resident physi- 
cians and nurse midwives under faculty supervision. 
Maternal and infant data from patients with preg- 
nancy-induced hypertension were coded for further 
analysis. 

The diagnosis of pregnancy- -induced hypertension 
required blood pressure recordings of 7140/90 mm 
Hg on two occasions at least 6 hours apart and one or 
more of the following: proteinuria >2+, significant 
nondependent edema, or weight gain of at least 4 
pounds in a week. Severe pregnancy-induced hyperten- 
sion was diagnosed when one or more of the following 
were present: blood pressure 160/110 mm Hg for 4. 
hours, visual or cognitive disturbances, proteinuria 75 
gm/24 hours, oliguria, pulmonary edema, persistent 
epigastric pain, and/or elevation of liver transaminases. 
Patients with chronic hypertension were excluded. 

During the period of study 5506 patients were de- 
livered; 285 (5.296 of the total) met the criteria for the 
diagnosis of pregnancy-induced hypertension. Of these 
patients 185 (64%) were delivered vaginally and 100 
(36%) required cesarean section. Severe pregnancy-in- 
duced hypertension was present in 23.596 of the study 
population. 

With the exception of local anesthesia, anesthesia/ 
analgesia for labor and delivery was administered by 
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Table I. Maternal outcome with vaginal delivery 
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Deltveries with 
epidural anesthesia* 


(76) 











Deliveries with 
local anesthesia* 


(76) 





No. of deliveries 116 69 
Age (yr) 24.9 + 5.4 24.5 + 6.2 NS 
Pregnancy duration (wk) so. 2.3 2505 21.8 NS 
Nulliparity 102 (88) 42 (61) «0.001 
Severe pregnancy-induced hypertension 23 (20) 7 (10) NS 
Use of oxytocin 53 (46) 17 (25) «0.01 
Labor duration 
Stage 1 (hr) 194 5-59 9,1.55:5.0 «0.001 
Stage 2 (hr) L6: 1.2 Moe | <0.001 
Maximum blood pressure (mm Hg) 155/97 + 18/13 156/100 x 13/9 NS 
Minimum blood pressure (mm Hg) 124/79 + 18/12 124/78 + 15/12 NS 
Hypotension during labort 8 (7) 4 (6) NS 


NS, Not significant. 
*Mean + SD. 


} Defined as systolic pressure <100 mm Hg or diastolic <50 mm. 


obstetric anesthesiologists. Local anesthesia included 
subcutaneous perineal infiltration (5 to 10 ml of 1% 
lidocaine) and/or administration of pudendal blocks 
(10 to 20 ml of 1% lidocaine), which were performed 
by the obstetric staff. 

Fetal and maternal monitoring. All patients with 
pregnancy-induced hypertension received hematologic 
and plasma chemistry screening to document abnor- 
malities of coagulation or renal or hepatic function. 
Central venous or pulmonary artery pressure moni- 
toring was performed in 37 of the 68 patients with 
severe pregnancy-induced hypertension. Maternal vital 
signs were recorded every 5 minutes during initiation 
or reinjection of anesthesia and at least hourly there- 
after. Transient hypotension was managed by position- 
ing the patient on her left side, increasing the intra- 
venous infusion rate, and providing oxygen by mask. 
Continuous electronic fetal heart rate monitoring was 
maintained in all patients. When fetal heart rate trac- 
ings suggested fetal distress, fetal scalp pH analysis was 
performed. Twenty-nine fetuses (10%) underwent this 
procedure. Umbilical cord blood gases were obtained 
after delivery in 88 (29%) of deliveries. 

Technique of epidural anesthesia. The patient's in- 
travascular volume status was assessed by vital signs, 
urinary output, and when indicated, central venous 
pressure or pulmonary artery catheter monitoring. 
Most patients received an initial infusion of 500 to 750 
ml of lactated Ringer's solution. Patients with more se- 
vere plasma volume contraction received up to 1000 
ml intravenously. 

The patient was placed in the left lateral decubitus 
position and a 17-gauge Tuohy needle was inserted into 
the second or third lumbar interspace. The needle was 
advanced into the epidural space by the loss-of-resis- 


tance technique. A 20-gauge Teflon or nylon catheter 
was then threaded 2 to 5 cm cephalad, while ensuring 
the absence of blood, cerebrospinal fluid, or paresthe- 
sias. A test dose of 2 ml of 0.25% to 0.75% bupivicaine 
was injected, and the patient was observed for evidence 
of hemodynamic instability and unsatisfactory catheter 
placement. Following assessment of the test dose, 4 to 
12 ml of bupivicaine was injected progressively with 
careful hemodynamic and fetal monitoring. Left uter- 
ine displacement was maintained in all patients with 
a wedge. The level of anesthesia for labor analgesia 
was approximately T-8 and for cesarean delivery T-2. 

Technique of general anesthesia. Rapid sequence 
induction was accomplished with thiopenial sodium 
and succinylcholine chloride followed by nitrous oxide/ 
oxygen and low concentrations of halothane. During 
intubation patients whose blood pressures exceeded 
160/110 mm Hg received an intermittent infusion of 
sodium nitroprusside to minimize blood pressure ex- 
cursion. After delivery a balanced nitrous oxygen-nar- 
cotic technique was used. 

Management during labor and delivery and after 
delivery. Patients with severe pregnancy-induced hy- 
pertension were delivered within 24 hours of diagnosis. 
Expectant management was undertaken in patients less 
than 35 to 36 weeks' gestation with mild pregnancy- 
induced hypertension unless deterioration of fetal or 
maternal status occurred. Patients received a 4 gm in- 
travenous loading dose of magnesium sulfate followed 
by continuous infusion (1 to 2 gm/hr) from the onset 
of labor/delivery procedures until 24 to 36 hours post- 
partum. Blood pressure persistently measuring above 
160/110 mm Hg was treated with hydralazine, 5 to 10 
mg intravenously, to maintain the diastolic pressure 
between 90 and 100 mm Hg. Pediatricians attended the 
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Table II. Neonatal outcome with vaginal delivery 


Deliveries with Deliveries with 
epidural anesthesia* local anesthesia* 


No. of deliveries 116 


Fetal parameters 


Abnormal fetal heart rate 23 (20) 

Meconium 24 (21) 

Prematurity («37 wk) 18 (16) 
Neonate parameters 

Birth weight (gm) 3217 x 628 

Requirement for intensive 24 (21) 

care unit admission 

Apgar score at 5 min 8.6 0.6 

Apgar score at 5 min <7 1 (1) 

Cord pH value 7.28 + 0.06 


Cord pH «7.20 1 (1) 


*Mean + SD. 


delivery of all preterm or distressed fetuses as well as 
all cesarean sections. 

Maternal outcome was assessed by a review of hos- 
pital records. Fetal outcome was assessed for the period 
of the initial hospitalization, and fetal heart rate trac- 
ings were reviewed in detail. To minimize the effect of 
delivery method on maternal and fetal outcome pa- 
rameters, cesarean section and vaginally delivered pa- 
tients were analyzed separately. Four groups of patients 
were identified for comparison: (1) patients and infants 
delivered vaginally with epidural anesthesia, (2) pa- 
tients and infants delivered vaginally with pudendal, 
local or no anesthesia, (3) patients and infants delivered 
by cesarean section with epidural anesthesia, and (4) 
patients and infants delivered by cesarean section with 
general anesthesia. 

Statistical analysis. Continuous data were compared 
by means of the two-tailed Student’s ¢ test. Categorical 
data were analyzed with the x’ statistic with use of Yates’ 
correction for continuity. Probability values of «0.05. 
were considered significant. 


Results 


Vaginal delivery: maternal outcome. Maternal pre- 
delivery demographic and obstetric factors are detailed 
in Table I. Vaginally delivered patients received either 
epidural or local anesthesia. When the epidural and 
local anesthesia groups were compared, patients were 
similar in age, incidence of severe pregnancy-induced 
hypertension, and pregnancy duration. However, a 
trend toward lower parity and increased use of oxytocin 
was observed in the epidural anesthesia group (8896 of 
epidural patients were nulliparous versus 61% of local 
anesthesia patients; p « 0.001). 

Blood pressure variations in the epidural and local 
anesthesia groups were largely indistinguishable. The 
mean maximum blood pressures recorded in labor 
were. similar (155/97 versus 156/100 mm Hg; prob- 
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p value 

69 
14 (20) NS 
7 (10) NS 
7 (10) NS 
3231 35.525 NS 
8 (12) NS 
8.7 + 0.6 NS 
1 (2) NS 
7.28.3 0.12 NS 
2 (3) NS 


ability, NS) as were the lowest blood pressures (154/79 
versus 124/78 mm Hg) and incidence of hypotension 
(blood pressure «100/50) (796 versus 696, respectively). 

One significant difference noted in the outcome of 
vaginally delivered patients was the longer duration of 
labor in the epidural group (15.3 versus 9.9 total hours 
in labor; p « 0.001). The association of epidural an- 
esthesia and slower progress in labor was further an- 
alyzed to allow for differences in parity and use of 
oxytocin between the epidural and local anesthesia 
groups. Considering only nulliparous patients with 
spontaneous unaugmented labor, epidural patients av- 
eraged 12.7 hours in stage 1 whereas local anesthesia 
patients spent a mean of 8.8 hours (p « 0.002). Stage 
2 was proportionately prolonged as well (1.7 versus 1.1 
hours; p « 0.01). This association was also statistically 
significant for parous patients (p = 0.02). 

Vaginal delivery: fetal outcome. Fetal and newborn 
outcome parameters are presented in Table II. No sig- 
nificant differences in the incidence of abnormal fetal 
heart rate, meconium staining, or prematurity were 
demonstrable between epidural and local anesthesia 
patients. Fetal heart rate abnormalities were infrequent 
with both methods of anesthesia (396 to 5%). 

No difference in infants delivered with epidural and 
local anesthesia was evident when the frequencies of 
low 5-minute Apgar scores (<7) and/or low umbilical 
cord blood pH (<7.20) were considered. One of 116 
fetuses delivered with epidural anesthesia was as- 
phyxiated. In this case the cord pH was 7.18, the fetal 
heart rate tracing revealed no significant abnormalities, 
and the infant recovered normally in the nursery. Of 
seven neonates whose mothers received epidural an- 
esthesia and whose fetal heart rate tracings were sus- 
picious, all had 5-minute Apgar scores and umbilical 
cord pH in the normal range. Of the infants delivered 
with local anesthesia, two of 69 were acidotic at birth 
(pH of 7.05 and 7.18). Overall fetal morbidity defined 
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Table ITI. Cesarean delivery indications 
















Deltveries with 
general anesthesia 


Deliveries with 
epidural anesthesia 


| (76) 


No. of deliveries ' 85 15 


Failure to progress 4] (48) 2 (13)* 
Fetal distress 4 (5) 9 (60)* 
Breech/transverse 13 (15) 2 (13) 
Failed induction 11 (13) I (7) 
Repeat cesarean delivery 5 (6) 1 (7) 
Unripe cervix 8 (9) — 
Other 3 (4) i — 
*p < 0.001. 


1Diagnosed by ominous fetal heart rate tracing and/or scalp blood pH $7.20. 


Table IV. Maternal outcome with cesarean delivery 


Deliveries with Deliveries with 
epidural anesthesia* (96) general anesthesia* (96) p value 


No. of deliveries 85 

Age (yr) 24.9 *'»544 

Pregnancy duration (wk) 37.8 + 4.1 

Nulliparity 70 (82) 

Severe pregnancy-in- 29 (34) 
duced hypertension 

Use of oxytocin 51 (60) 

Duration of stage 1 labor 17.8 + 7.2 
(hr) 

Maximum blood pressure 161/95 + 17/12 
(mm Hg) 

Minimum blood pressure 124/72 + 20/16 
(mm Hg) 

Hypotension in labort 11 (12) 

*Mean + SD. 


15 

28.3 + 7.5 NS 
37.5 + 4.0 NS 

9 (60) «0.01 

8 (53) NS 

7 (44) NS 

11.2 + 7.4 «0.01 

181/111 + 24/13 ; «0.001 

125/76 + 21/19 NS 
4 (27) NS 


tDefined as «100 mm Hg systolic or <50 mm diastolic pressure. 


by 5-minute Apgar score and umbilical cord pH value 
was minimal in both groups (approximately 1%). 
Cesarean section delivery: maternal outcome. The 
cesarean section rate in the study population was 36%. 
These patients received epidural or general anesthesia. 
Indication for cesarean section differed between the 
epidural and general anesthesia groups (Table III). 
Failure to progress in labor was diagnosed more fre- 
quently in epidural patients whereas patients who were 
delivered with general anesthesia had a higher rate of 
fetal distress (60% versus 596; p « 0.01). Abnormal pre- 
sentation, failed induction, and prior cesarean section 


were equally distributed between the two anesthetic ` 


methods. 

Characteristics of the. cesarean delivery group are 
detailed in Table IV. Epidural and general anesthesia 
patients were comparable in age, pregnancy duration, 
incidence of severe pregriancy-induced hypertension, 
and use of oxytocin. However, when most of the pa- 
rameters assessed are considered, patients with severe 
pregnancy-induced hypertension had a higher likeli- 
hood of fetal distress and general anesthesia for de- 
livery. 


Blood pressure dynamics in labor were dissimilar 
also. Patients receiving general anesthesia experienced 
higher systolic pressure and wider blood pressure vari- 
ation than did the patients with epidural anesthesia 
during labor and delivery. Hypotension was more fre- 
quent during general anesthesia (27% versus 12% of 
patients), although the difference was not statistically 
significant. No maternal deaths or long-term maternal 
morbidity occurred in either group. As was noted in 
the vaginally delivered group, use of epidural anesthe- 
sia was associated with significantly longer labor (17.8 
versus 11.2 hours; p « 0.01). 

Cesarean delivery: fetal outcome. As shown in Table 
V, the frequency of meconium staining and prematur- 
ity was not significantly different between the epidural 
and general anesthesia groups. However, abnormal fe- 
tal heart rate and acidosis at birth were observed more 
frequently in infants delivered with general anesthesia. 
Fight of nine fetuses delivered with general anesthesia 
because of fetal heart rate abnormalities were acidotic 
at birth (cord pH «7.20). Of four infants delivered for 
fetal heart rate abnormalities with epidural anesthesia, 
two were acidotic (cord pH of 7.15 and 7.09). The 
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Table V. Neonatal outcome with cesarean delivery 










Deliveries with 
epidural anesthesia” ` 
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Deliveries with 
general anesthesia* 


(76) 








p value 








No. of deliveries 15 

Fetal parameters 
Abnormal fetal heart rate 20 (24) 9 (60) ' «0.01 
Meconium staining 13 (15) 2 (13) NS 
Prematurity («37 wk) 22 (25) 5 (33) NS 

Neonate parameters i 
Birth weight (gm) 3072 + 1090 3412 + 932 NS 
Requirement for intensive care unit 25 (29) 9 (60) «0.05 

admission i . 

Apgar score at 5 min 8.42 + 1.06 - 6.2 + 2.68 <0.001 
Apgar score at 5 min «7 8 (53) «0.001 
Cord pH value 7.28 + 0.07 7.16 + 0.18 <0.001 
Cord pH <7.20 8 (53) <0.001 


Table VI. Neonatal complications 






(%) 


No. of deliveries 210 
Intensive care admissions 
Diagnosis | 
Poor transition I3: 
Respiratory distress syn- 13 
drome/premature 
Sepsis or ruling out of sepsis 10 
Asphyxia 6 
Death | 3 
Erb's palsy J 
Torch syndrome ] 
Growth deficiency 2 


*p < 0.001 compared to epidural anesthesia. 


differences in neonatal Apgar and acid-base status at 
birth between epidural and general anesthesia patients 
. were highly significant (p « 0.001) but probably reflect 
the generally poorer maternal and fetal condition prior 


to induction of anesthesia in the general anesthesia. 


group rather than any specific anesthetic effect. 

Neonatal complications. Neonatal complications re- 
quiring admission to the newborn intensive care unit 
for each type of anesthesia are presented in Table VI. 
Infants delivered with use of local and epidural anes- 
thesia experienced complication rates that were quali- 
tatively and quantitatively similar. Prematurity and 
transitory respiratory difficulties accounted for most 
intensive care unit admissions. Slightly over half of the 
infants delivered with use of general anesthesia were 
admitted for intensive care unit care, a significantly 
(p < 0.001) increased rate when compared to the epi- 
dural and local anesthesia patients. 

Five perinatal deaths occurred in the series (perinatal 
mortality, 16.8/1000). Three deaths were in the 
epidural anesthesia population: two of prematurity 
. (weight 1045 and 760 gm, 5-minute Apgar scores of 8 






Deliveries with: 
epidural anesthesia. 














Deliveries with 
local anesthesia 


(70) 


Deliveries with 
general anesthesia 


(%) 








15 69 
9 (60)* 8 (12) 

9 6 

9 

| | 

2 

9 l 


and 9) and one death of a second twin which occurred 
before admission. Two deaths occurred in the general 
anesthesia group: one neonatal death of an infant 
with trisomy 18 and one intrauterine death with group 
B streptococcal sepsis. The distribution of perinatal 
deaths among the three methods of anesthesia was not 
significantly different from random results, and no 
deaths were related to method of delivery or anesthesia. 

Anesthesia complications. Few complications attrib- 
utable to the effects of anesthesia were noted. No com-. 
plications were recorded with the use of local anesthe- 
sia. Two cases of prolonged apnea after general 
anesthesia were attributed to atypical cholinesterase re- 
actions. An episode of apparent cardiac asystole oc- 
curred during a period of hypotension following ce- 
sarean delivery with epidural anesthesia. Intravenous 
ephedrine rapidly restored cardiac activity and blood 
pressure. Five epidural patients complained of postural 
headache after delivery. Dural puncture was indicated 
as the cause of cephalgia in three patients. 

Marked hypertensive responses were observed in two . 
thirds of: patients with pregnancy-induced hyperten- 
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sion during intubation for general anesthesia. Five pa- 
tents required sodium nitroprusside to control hyper- 
tension, with a mean maximum pressure recorded dur- 
ing intubation of 198/118 mm Hg (range 170/100 to 
240/120). Patients not given sodium nitroprusside dur- 
ing intubation experienced a mean peak pressure of 
181/118 mm Hg (range 180/110 to 190/180). Addi- 
tionally, four general anesthesia patients became mark- 
edly hypotensive and required pressor agents to restore 
blood pressure. No cardiovascular or neurologic se- 
quelae of hypertension were noted following delivery. 


Comment 


This retrospective study surveyed maternal and fetal 
outcomes following delivery with epidural, general, and 
local anesthesia in patients with pregnancy-induced hy- 
pertension. The analysis compared the outcomes of 
patients delivered vaginally and by cesarean section 
separately to minimize the contribution of delivery. 
mode. | 

Vaginally delivered patients were well matched ‘for 
maternal and fetal risk factors. Both mothers and neo- 
nates had equally excellent postdelivery outcomes as 
well. Hypotension and fetal heart rate abnormalities as 
well as the frequency of neonatal intensive care unit 
admissions were rare. Thus no increase in maternal or 
fetal risk could be demonstrated when epidural anes- 
thesia was elected. | 

Patients delivered by cesarean section differed mark- 
edly in predelivery risk factors and outcome. Over half 
the general anesthesia patients had manifestations of 
severe pregnancy-induced hypertension, compared to 
a third of the epidural group. Abnormal fetal heart 
rate patterns were recorded in 60% of the general an- 
esthesia patients, but less than 2546 of the epidural 
patients exhibited such patterns. Similarly, neonatal 
morbidity (depressed Apgar scores, umbilical cord ac- 
idemia, and requirement for neonatal intensive care 
unit admission) occurred in over half of the patients 
delivered with general anesthesia, but in less than one 
fourth of the epidural patients. Thus differences in 
outcomes associated with the two anesthesia methods 
in all likelihood reflect the poorer maternal and fetal 
condition before delivery in those for whom general 
anesthesia was selected rather than the anesthesia tech- 
nique itself. The experience with patients delivered by 
cesarean section underscores the frequent difficulties 
with control of maternal blood pressure and mainte- 
nance of fetal homeostasis when pregnancy-induced 
hypertension complicates cesarean delivery, regardless 
of the method of anesthesia used. 

Hypotension during anesthesia administration is a 
major cause of maternal and fetal morbidity." * Holl- 
men et al? reported hypotension during epidural an- 
esthesia in 17% of their normotensive. patients. Schi- 
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frin? reviewed the records of 200 normotensive pa- 
tients receiving epidural anesthesia and found the 
incidence of hypotension to be 1396. More significantly, 
after the hypotensive episode, two thirds of patients 
developed persistent late fetal heart rate decelerations. 
Late fetal heart rate decelerations coincident with hy- 
potension during epidural anesthesia administration 
were also reported by Clark et al." and Matadial and 
Cibils? and McDonald et al.” 

Hypotension has been reported in 10% to 30% of 
normotensive patients during epidural anesthesia,"? 
but patients with pregnancy-induced hypertension ap- 


-pear to be especially susceptible to hypotension and 


subsequent fetal distress. Although the degree of 
plasma volume contraction with pregnancy-induced 
hypertension is variable, most authorities agree that 
pregnancy-induced hypertension patients demonstrate 
decreased circulating volume and hypersensitivity to 
sympathetic blockade. This predisposes the patient with 
pregnancy-induced hypertension to hypotension dur- 
ing administration of regional anesthesia. Anesthetic 
blockade of pain fibers in the lumbosacral segments also 
blocks the sympathetic fibers that modulate vascular 
tone in the resistance arterioles of the pelvis and lower 
extremities. If sympathetic blockade reduces vascular 
resistance more rapidly than volume redistribution and 
cardiac compensation occur, hypotension may ensue. 
Maternal hypotension reduces uterine blood flow and 
oxygen delivery to the fetus, which may then precipitate 
fetal distress. These effects are magnified when cir- 
culating volume is further compromised by uterine 


compression of the inferior vena cava when the patient 
-is supine. The incidence of hypotension during re- 


gional anesthesia can be reduced by displacing the 
uterus to the left, injecting the anesthetic in a slow 
incremental manner, and ensuring that adequate cir- 
culating volume is maintained. However, because of the 
inherent risks described, several prominent authorities 
have advised the exclusive use of general anesthesia for 
operative delivery of patients with pregnancy-induced 
hypertension.” ^ 

The present study differs from previous findings in 
the lower frequency of hypotension and fetal heart rate 
abnormalities. In this study the incidence of hypoten- 
sion at any time during the course of labor with epi- 
dural anesthesia was not different than was observed 
when no anesthesia was given (6% and 7%, respec- 
tively). No fetal morbidity related to epidural anesthesia 
was recorded. 

The lower incidence of hypotension in this study may 
be attributed to several factors. First, maternal intra- 
vascular volume status was carefully assessed and cor- 
rected prior to initiation of anesthesia. In 1296 of pa- 
tients, central venous or pulmonary artery pressure 
monitoring was employed to assist in fluid manage- 
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ment. Second, the effects of supine posture in aggra- 
vating hypotension were minimized by maintaining the 
patient in a left lateral decubitus position. Third, a small 
(1 to 2 ml) test dose of anesthetic was administered 
initially to ensure proper catheter placement and re- 
duce the effects of unintentional intravenous or sub- 
arachnoid injection. Fourth, continuing intravascular 
volume adjustments were carried out with careful fetal 
and maternal monitoring during instillation of the an- 
esthetic. Fifth, the block was achieved by gradual, in- 
cremental administration in order to avoid the rapid 
onset of sympathetic blockade. Finally, all procedures 
were supervised by obstetric anesthesiologists with ex- 
tensive experience in the management of patients with 
pregnancy-induced hypertension. 

It should also be noted that significant difficulties 
were encountered in the control of blood pressure dur- 
ing general anesthesia. Despite prophylactic nitroprus- 
side infusion during intubation, systolic blood pressures 
exceeding 180 mm Hg were recorded ‘in over half of 
the patients. One fourth of these patients became hy- 
potensive as well. The extent to which the wider swings 
in maternal blood pressure and associated variations in 
uterine blood flow contributed to the poorer fetal out- 
come with general anesthesia in this study is difficult 
to assess. Hodgkinson et al.“ reported similar marked 
hypertensive excursions in patients with pregnancy-in- 
duced hypertension undergoing general anesthesia 
and suggested the use of epidural anesthesia to obtain 
smoother blood pressure control during cesarean sec- 
tion. Marx? and Wheeler and Harris? have advocated 
epidural anesthesia for patients with pregnancy-in- 
duced hypertension for similar reasons. 

An interesting additional finding of this study was 
the longer duration of labor in patients who received 
epidural anesthesia. Previous investigations had failed 
to demonstrate this effect. Brotanek et al. ^ assessed 
uterine activity after epidural anesthesia and found no 
change. In a retrospective comparison of labor patterns 
in patients with and without epidural anesthesia, 
Crawford"? detected no increase in the duration of first 
stage labor although the second stage was consistently 
prolonged. Matadial and Cibils? analyzed uterine ac- 


tivity before and after epidural anesthesia in normo- 


tensive gravidas and found no change unless epineph- 
rine was added to the anesthetic. Craft et al." and 
Gunther et al. also found the first stage duration 
longer only when epinephrine was used in conjunction 
with the epidural anesthesia. 

In the present study the duration of first stage labor 
was increased by 5096 with epidural as compared to 
general or local anesthesia. The second stage duration 
was nearly doubled in the patients receiving epidural 
anesthesia. This effect was observed even when the 
analysis was controlled for differences in parity and 
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labor augmentation with oxytocin. However, the etiol- 
ogy of apparent labor prolongation with epidural an- 
esthesia is unclear. Epinephrine was not used in the 
epidural blocks of this study. It is possible that patients 
whose labor was proceeding rapidly were not offered 
epidural anesthesia or that these patients more fre- 
quently refused analgesia, which would skew the epi- 
dural population toward those of longer labor dura- 
tion. However, it is possible that lumbosacral neuro- 
motor blockade with epidural anesthesia may reduce 
the effectiveness of uterine contractions and prolong 
the time to complete cervical dilatation. 

The results of this study demonstrate that overall 
fetal and maternal morbidity is not increased when epi- 
dural anesthesia is administered to patients with preg- 
nancy-induced hypertension. Indeed, epidural anes- 
thesia is generally safe and efficacious for relief of pain 


- during labor and cesarean delivery. However, when 


considering epidural anesthesia for a patient with preg- 
nancy-induced hypertension, care must be taken to as- 
sess and correct intravascular volume accurately and to 
monitor maternal and fetal vital signs meticulously. 
Similarly, the possible influence of epidural anesthesia 
on prolonging labor and precipitating hypotension 
should be weighed against the benefits of improved 
blood pressure control and reduced patient anxiety and 
discomfort. Finally, either epidural or general anesthe- 
sia should be administered by skilled individuals cog- 
nizant of the pathophysiology of pregnancy-induced 
hypertension. 
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Discussion 


Dr. DuNCAN R. NEILSON, Portland, Oregon. The 
excellent clinical study presented by Dr. Resnick cer- 
tainly raises some interesting questions regarding the 
classic teachings in this area of obstetric anesthesia: 

The fundamental issue is the role played by sym- 
pathetic blockade in the control of uterine blood flow. 
The most commonly held belief is that epidural anes- 
thesia blocks the lumbar sympathetic outflow causing 
an increase in vascular capacitance, a decrease in right 
atrial return, decreased cardiac output, decreased 
blood pressure, and decreased uterine perfusion. This 
mechanism of blood pressure control should have di- 
sastrous consequences for the fetus. How then can we 
account for the excellent clinical results reported by Dr. 
Resnick? 

This question is discussed extensively in several pub- 
lications and in an excellent textbook by Dr. P. Brom- 
age.! He points out that the concept of a complete block 
of the lumbar sympathetic outflow cannot be substan- 
tiated in either human or animal models. Much more 
likely is the situation in which a partial sympathetic 
block develops slowly and other regulatory processes 
involving higher reflex centers in the central nervous 
system compensate, allowing maintenance of normal 
blood volume and cardiac output. These higher order 
reflexes can be abolished by the addition of light gen- 
eral anesthesia, and thus their significance can be dem- 
onstrated. 

Perhaps the most fascinating aspect of this research 
relates to the mechanism of epidural anesthesia. Rather 
than passing along the dura, penetrating the extradural 
nerve roots, and producing a block based primarily on 
fiber size, it appears that the local anesthetic penetrates 
the dura and enters the cerebral spinal fluid as if there 
were no diffusion barrier at all and is taken up by the 
intradural nerve roots and the spinal cord itself. Selec- 
tive distribution within the spinal cord then accounts 
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‘for some of the differential block patterns seen clini- 


cally, with relative sparing of certain functions and com- 
plete abolition of others. These differential effects are 
determined by both the type and concentration of the 
local anesthetic agent. The clinical message here is that 
results obtained by one technique cannot be general- 
ized to other local anesthetic agents or even to different 
concentrations of the same agent because of these dif- 
ferences in spinal cord uptake. My suspicion is that 
some of the dispute in the literature regarding the 
safety of epidural anesthesia for patients with preg- 
nancy-induced hypertension relates to technical differ- 
ences of this kind. The authors of the present study 
chose dilute bupivicaine, which produces one of the 
most selective patterns of neural block of any agent in 
current use. Thus I feel the authors have established 
the safety of the specific method of epidural anesthesia 
described, but that anyone wishing to vary the tech- 
nique would be on unproven ground. 

I disagree with one point raised by the authors, spe- 
cifically, the question of length of labor relative to type 
of anesthesia. The observation reported is that patients 
receiving epidural anesthesia had longer labors. Later 
reference is made to the “apparent labor prolongation 
with epidural anesthesia.” I would argue that such eti- 
ologic inferences are inappropriate in a retrospective 
study in which the technique (epidural anesthesia) is 
not applied randomly to the population. The very fact 
that epidural anesthesia takes time to administer ex- 
cludes the most rapidly laboring patients from this mo- 
dality and thus statistically shifts the mean toward the 
longer labors. It has also been my experience that the 
patient with the large fetus firmly wedged in the occiput 
posterior position is likely to have a long painful labor 
and a longer than average second stage and is more 
likely to have a conversion experience in the labor room 
from her natural childbirth aspirations to a request for 
epidural anesthesia assistance. 

This raises the issue of pain and its effect on the 
phenomena of pregnancy-induced hypertension. Clin- 
ical experience suggests that the pain and other anxiety- 
producing sensations associated with parturition con- 
tribute to the hypertension seen in pregnancy-induced 
hypertension. Thus practices such as the darkened 
room and limited visitation are traditionally recom- 
mended for the toxemic patient. It is also clear that as 
the hypertension worsens, especially with the compli- 
cation of seizures, the outlook for the fetus becomes 
worse. Therefore it would appear that a major role for 


. epidural anesthesia is the reduction of noxious stimuli 


and that part of the success of this modality lies in its 


ability to prevent the otherwise common rise in blood 


pressure that occurs with advancing labor. The petti- 
nent phenomenon, in other words, may not be the 
blockade of the sympathetic efferents but rather the 
limitation of the C fiber afferents. The epidural anes- 
thesia may in this sense become the modern-day equiv- 
alent of the darkened room. 

The clinical data in this paper fit well with these in- 
terpretations. The patients with the most severe and 
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rapidly deteriorating clinical courses had the most com- 
promised fetuses, and those who, despite prolonged 


'- labors, received’ epidural anesthesia that limited the 


pain input had favorable outcome. The authors also 
attribute the poorer fetal outcome in the general an- 
esthesia group to the nonrandom allocation of this mo- 
dality. This certainly seems reasonable, but we are not 
given any case details; I cannot help but wonder 
whether some of these patients might not have wors- 
ened in the face of excessive. noxious input leading to 
a crisis situation and thus to general anesthesia, and 
whether such a progression might have been prevent- 
able in some cases by epidural anesthesia. I wonder 
whether a prospective study with random allocation of 


this modality would not actually demonstrate a supe- 


riority of this method rather than merely a lack of con- 
traindication. 
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Dr. THOMÁS Moyers, San Diego, California. Dr. 
Neilson has confirmed my personal prejudice regard- 
ing the use of epidural anesthesia in this situátion. I 
would like to ask Dr. Resnik to comment on the factors 
that affect the choice of the use of continuous epidural 
versus local anesthesia in the cesarean group, partic- 
ularly with reference to the significance of coagulation 
defects that may occur in the pregnancy-induced hy- 
pertensive patient. 

Dr. ROBERT GOODLIN, Omaha, Nebraska. This is a 


much-needed report. This, I believe, is the first to re-. 
port that the incidence of abnormal fetal heart rate: 


patterns are not higher in parturients with epidural 
anesthesia than in those with nonepidural anesthesia. 

In Omaha we are behind the rest of the country and 
now are beginning to have our first malpractice suits 
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in obstetrics. The local anesthesiologists have asked that 
we no longer request epidural anesthesia for cesarean 
section because they cannot use Marcaine because of 
its cardiac problems, Nesacaine because of its nerve 
effects, and Lidocaine because too much drug is re- 
quired. I wonder what will be the fate of obstetric epi- 
dural anesthesia in California? The third question I 
have concerns the estimate of plasma volume in the 
laboring patient. My experience suggests that for ac- - 
curacy the plasma volume should be measured. We 
found that at least à third of patients with preeclampsia 
had normal or elevated plasma volumes. Dr. Joyce 
(Houston) has had wide experience with this problem 
and with central venous pressure monitoring and uses 
normal saline solution to expand plasma volume. I have 
recommended 5% albumin of hetastarch. My fourth 
question is What fluids does the author's institution use 
to expand plasma volume? 

Dr. RESNIK (Closing). I am glad to confirm your prej- 
udices—they were ours also and that is why we did the 
study. First, Dr. Nelson, I would like to acknowledge 
your concern about use of retrospectively collected data 
for such a study. As to length of labor, I would point 
out that the etiology for the lengths of such labors may 
be multifactorial. The British have demonstrated in 
several good prospective studies that the length of the 
second stage is prolonged with use'of epidural anes- 
thetics. I must say I am not personally too surprised 
about that. | 

Dr. Moyers, it was generally the patient's choice of 
local versus epidural anesthesia. Occasionally the choice 
of anesthetic was mandated because of the severity of 
the disease or some other mitigating factor. Epidural 
anesthesia was avoided in patients who had increased - 
bleeding times or platelet counts of «50,000. 

Dr. Goodlin, we used lactated Ringer's solution only 
for plasma volume expansion, and we had no specific 
measurements for plasma volume. 
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The significance of meconium in midtrimester genetic 


amniocentesis 


Richard Allen, M.D. 
Portland, Oregon 


Since the advent in recent years of midtrimester amniocentesis for genetic testing, there has been an 
increasing number of reports of occasional instances of meconium-stained amniotic fluid of uncertain 
prognostic significance. Previous reports have suggested a fetal mortality of 30%. With larger series now 
available for study, more accurate information on the incidence of this occurrence and its significance is 
presented. The present series consists of 4709 consecutive amniocenteses performed from 1978 to 1983, 
at two genetic testing centers in Portland, Oregon. Meconium-stained amniotic fluid was found in 79 cases, 
for an incidence of 1.67%. Contrary to previously published reports, the fetal mortality was 5.06%. Thus 
the finding of meconium-stained amniotic fluid during midtrimester genetic amniocentesis may not carry the 
ominous prognosis that originally might have been predicted. (AM J OBSTET GYNECOL 1985;152:413-7.) 
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Midtrimester amniocentesis for prenatal genetic di- 
agnosis has been performed since 1967.' Since then, 
there have been a few scattered reports in the literature 
of the finding of meconium staining of the amniotic 
fluid, usually from relatively small series. Karp and 
Schiller? reported on this phenomenon in 1977, and 
concluded that this finding was of little significance. 
This was in contrast to a subsequent report? which 
noted a fetal loss of 3096. Subsequent reports by Golbus 
et al,* Crandall et al? and Cruikshank et al5 have 
confirmed high perinatal mortality with discolored am- 
niotic fluid. However, those studies included fluid dis- 
colored by blood as well as by meconium. An additional 
study from Australia on a small number of cases did 
not indicate a poor prognosis.' 

Midtrimester amniocentesis for prenatal diagnosis 
has now become an accepted standard of practice in 
most communities. In the present study, I evaluated 
4709 consecutive midtrimester genetic amniocenteses 
from 1978 to 1983, in order to develop reliable figures 
for counseling in regard to spontaneous abortion. I 
thought that a larger series would help to clarify the 
prognostic significance. 


Material and methods 


All of the amniocenteses in this study were per- 
formed on patients in the prenatal diagnosis centers at 


two institutions in a large metropolitan area. These . 
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patients included those referred from throughout the 
Pacific Northwest region. From 1978 to 1983, 2946 
consecutive amniocenteses were performed at the Or- 
egon Health Sciences University, and an additional 
1763 consecutive amniocenteses were performed at the 
Emanuel Hospital Perinatal Center, Portland, Oregon, 
from 1981 to 1983. 

Each patient had an ultrasound examination to con- 
firm gestational dates, placental localization, and mul- 
tiple gestation or anomalies. A routine protocol for ster- 
ile amniocentesis with a No. 22 spinal needle was fol- 
lowed. Real-time ultrasound was used for guidance of 
the needle, and fetal heart tones were monitored. Ini- 
tially, most of the samples of amniotic fluid were ana- 
lyzed by spectrophotometric scanning, and the color of 
the fluid was recorded for all. Only cases noted specif- 
ically to have meconium or those in which the amniotic 
fluid had a greenish tinge were included in the final 
results. Amniotic fluid noted to be brownish or blood- 
tinged was excluded. 

The patient's age, parity, gestational age, pertinent 
past history, chromosomal result, and perinatal out- 
come were also recorded. All amniotic fluid was sub- 
jected to cytogenetic study and analysis for a-feto- 
protein. 


Results 


At the two institutions involved in the study, 4709 
consecutive amniocenteses were performed, 79 of 
which showed meconium-stained amniotic fluid. This 
was an incidence of 1.6796, which is in line with pre- 
viously reported incidences of one in 40, one in 50, and 
one in 52.7*7 Table I shows the number of amnio- 
centeses with meconium-stained amniotic fluid, by year. 
Among the 79 cases in which the amniotic fluid was 
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Table I. No. of amniocenteses by year and institution 







Amniocenieses 
































ai Oregon 
Health Sciences Meconium-stained Amniocenteses at Meconium-stained Spontaneous 
University amniotic fluid Emanuel Hospital amniotic fluid abortion Total 


1978 394 11 | 11/394 
1979 533 14 14/533 
1980 644 12 | 12/644 
1981 618 ^ 8 195 l | 9/813 
1982 - 309 6 658 15 | 21/967 
1983 448 4 910 8 l 12/1358 
Total 2946 . 55 1763 24 4 79/4709 


Table II. Indication for amniocentesis in those with meconium-stained amniotic fluid 










Meconium-stained amniotic fluid 


1978 1979 198] 1982 1983 
12 12 19 10 


Indication 
Materna! age (yr) 11 5 69 | 
Previous child with anomaly 0 2 0 4 0 ] 7 
Anomaly in other family member 0 0 0 0 2 0 2 
Social (drug ingestion) . 3 0 0 0 0 1 m 
79 
found to be stained with meconium, there were four and others have shown that this will occur between 1% 
instances of fetal death (including one fetus and 2% of the time. What has not been clear is whether 
with a chromosomal anomaly that was therapeutically this early appearance of meconium is an indication of 
aborted), for a neonatal mortality of 5.06%. Thus this early fetal distress and subsequent poor perinatal out- 
incidence is much lower than that previously reported come. An earlier study in this institution reported a 
in the initial study. ; mortality rate of 30% (three cases of fetal death among 
Most amniocenteses with meconium-stained amniotic 10 cases with midtrimester meconium).? It was also con- 
fluid (69 of 79) were performed for maternal age of cluded that when these cases were added to the only 
34 years or older (see Table II). The ages of the patients other study reported in the literature, the fetal mor- 
in this group ranged from 34 to 43 years. Seven am- tality rate approximated 20%.’ A later report by Cruik- 
niocenteses were performed because of a past history shank et al? found a 29% mortality rate with “dis- 
of an infant with a congenital anomaly, and two were colored" fluid. Those authors reported 17 cases among 
performed because of a family history of congenital 923 amniocenteses. However, only nine of the 17 had 
anomaly. One amniocentesis was performed in a 21- green or meconium-stained amniotic fluid. The other 
year-old woman who was a cocaine abuser. eight had “mahogany” or brown amniotic fluid, which 
There were four sets of twins with meconium-stained undoubtedly -reflected blood rather than meconium. 
amniotic fluid. In two of these, both amniotic sacs con- Thus, even when those cases that revealed blood rather 
tained meconium-stained fluid; in the other two, each than meconium are excluded, a significant mortality 
had one sac with clear fluid and one with meconium. rate still remains. In this study, I excluded all cases in 
One of these later became a case of fetal death (see which the amniotic fluid was described as "brown" or 
Table IHI). "blood-tinged," or was any other questionable color. 
There was no correlation between the degree of me- This evaluation does depend to some extent on ob- 
conium-stained amniotic fluid and fetal outcome. In all server subjectivity when the amniotic tap is done, but 
instances in which the meconium-stained amniotic fluid most of the samples of amniotic Huid were analyzed 
was described as “dark meconium,” “thick meconium,” spectrophotometrically. 
or “dark green,” the outcome was a normal birth. One encouraging study in the literature was reported 
from Australia in 1981.’ It cited 10 cases of meconium- 
Comment stained amniotic fluid in 520 consecutive amnio- 
The appearance of meconium-stained amniotic fluid centeses, with no instances of fetal death. Svigos et al.’ 
has always been associated with significant neonatal thought that the previous study by King et al? may 
morbidity. Since the advent of amniocentesis for pre- have been influenced by the finding that in two of the 
natal diagnosis, it is apparent that occasionally meco- three cases of fetal death the a-fetoprotein was elevated 


nium will be present in the midtrimester. This report also. Moreover, the study by Karp and Schiller? con- 


- 
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Table III. Cases of fetal death 






Patient 





E. S. (Oregon Health 
Sciences University), 
8/79 
P. B. (Oregon Health 21 2 0 18 
Sciences University), 
2/81 


N. M. (Oregon Health 35 2 0 14 
Sciences University), 
3/82 

B. N. (Emanuel 34 l 0 15.6 
Hospital), 2/83 


tained cases in which previous amniotic fluid taps had 
been unsuccessful, and cases with threatened abortion. 
The question of blood versus meconium also enters 
again here. 

All of the previous studies were limited by a small 
number of samples, necessitated by a low incidence of 
occurrence of meconium. However, during the past 
5-year period, 1978 to 1983, I have now been able to 
review 4709 consecutive amniocenteses. Among this 
large number, only 79 instances of meconium-stained 
amniotic fluid were noted. There were only four cases 
of fetal death in this study (5.06%), including one in- 
stance of therapeutic termination of the pregnancy. 
Thus, a larger number of cases has provided a more 
accurate picture of the true prognostic significance. It 
is apparent that the prospect of impending fetal death 
is not nearly so great as was once feared. 

The reasons for the appearance of meconium in the 
midtrimester remain unclear, however, and it is likely 
that the causes are multiple. Karp and Schiller postu- 
lated that their observation of meconium was related 
to some transient fetal stress, 1.e., first-trimester bleed- 
ing. However, almost no instances of such an occur- 
rence were observed in the present sample. It should 
also be noted that the presence of meconium in the 
midtrimester may indeed be transient, inasmuch as 
most patients in this study had: clear fluid at the time 
of delivery. Since the patients in this study underwent 
delivery at many different hospitals in a four-state area, 
it was virtually impossible to obtain accurate records 
that stated the color of the amniotic fluid at the time 
of delivery. There were also cases of fetal distress with 
meconium at delivery which undoubtedly were related 
to third-trimester or labor-and-delivery complications, 
and were not related to the earlier presence of meco- 
nium in the second trimester. 

Previous studies have concluded that additional fol- 
low-up with larger numbers were needed. It is hoped 
that this study will offer some reassurance that the pres- 


ence of meconium in the midtrimester does not nec- 
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Outcome 


Abortus 2 Moderate me- 46,XY Spontaneous abor- 
conium tion after amnio- 
centesis 
Abortus 1 Green 45,X (ultra- Therapeutic abor- 
sound = tion 
gross 
anomaly) 
0 Both meconium Twins, Twin A—Death 
46,XY Twin B—Normal 
0 Green 46,XX Abruptio placentae 


at 22 wk, died 
at ] hour 


essarily portend a poor outcome. Instead, the prognosis 
is quite favorable. 
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Discussion 


Dr. RICHARD A. BASHORE, Los Angeles, California. 
Dr. Allen has presented an interesting analysis of 4709 
midtrimester genetic amniocenteses in which meco- 
nium staining of the amniotic fluid was associated with 
a 5% fetal mortality rate. He has compared his findings 
with those of previous studies in which a perinatal mor- 
tality rate as high as 30% was noted in association with 
meconium staining of amniotic fluid. On the basis of a 
comparison of these results, he concluded that the find- 
ing of meconium in amniotic fluid at the time of genetic 
amniocentesis was not so ominous as originally re- 
ported. He attributed the differences in perinatal mor- 
tality rates to the availability of larger series for study, 
and to more accurate information in regard to the true 
incidence of meconium staining. 

Discoloration of amniotic fluid may be caused by the 
presence of meconium, blood or blood pigments, or 
bilirubin, or any combination of the three. Although 
the gross appearance of discolored amniotic fluid may 
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Table I. Selected information contained in reports cited by Dr. Allen 








Abnormal 
amniotic 


fluid 


Spectrophoto- 
metric ` 
analysis 














Patients 


Karp and 234 6 (2.5%) Yes 
Schiller? 

King et al^ 514 10 (1.996) Partial 

Golbus 3000 36 (1.2%) Yes 
etal’ 

Crandall 2000 22 (1.1%) No 
et al.? 

Cruikshank 923 17 (1.8%) . No 
et al. 

Svigos 520 10 (1.9%) Yes 
-et al” 

Allen 4709 79 (1.7%) Partial 
(present 
report) 


References are those cited by Dr. Allen. 


suggest the presence of meconium, spectrophotometric 
analysis of the fluid is widely accepted as an appropriate 
method for determining whether discoloration is, in 
fact, due to meconium or to other pigments. Dr. Allen 
has stated that, initially, most of the samples of amniotic 
fluid were analyzed by spectrophotometry, and the 
color of the fluid was recorded for all specimens. How 
many of the samples were actually evaluated by spec- 
trophotometry is unclear. Dr. Allen excluded from his 
study any samples of amniotic fluid which were brown- 
ish in color. When samples with similar brown discol- 
oration were analyzed by spectrophotometry by the 
other investigators cited by Dr. Allen, they reported 
large peaks at 405 and 415 my that indicated meconium 
and blood pigment. 

However, if we assume that in most instances the 
discoloration of amniotic fluid noted in these studies 
was due to meconium, the combined data (Table I) can 
be interpreted in a way that will provide a more precise 
depiction of the prognostic significance of meconium 
in second-trimester amniotic fluid. For instance, the 
inclusion of "missed abortions" among fetal deaths re- 
ported in the earlier studies and the prognostic signif- 
icance of meconium in these cases should be clarified. 
Genetic amniocentesis was performed after fetal death 
because of the lack of real-time ultrasound capability 
in the early phases of these studies. With present tech- 
nology, genetic amniocentesis would usually not be per- 
formed in the absence of fetal cardiac activity. However, 
if amniocentesis is performed after fetal death, for 
whatever reason, such cases should be excluded from 
the interpretation of the prognostic significance of me- 
conium staining. Although prior vaginal bleeding oc- 
curred rather frequently in some of the series noted, 
a history of it had very little relationship to the prog- 
nostic significance of meconium. In only one case in 
the combined studies did a history of prior vaginal 
bleeding and the presence of meconium precede fetal 


Abnormal 
a-feloprotein 
























No Outcome 
Prior celi Missed 
bleeding | growth | abortion Fetal death Normal 


3 0 0 0 6 
8 3 0 3 7 
— 6 9 12 (3 Thera- 24 

peutic 
abortions) 
15 — = 3 (2 Thera- 19 
peutic 
abortions) 
— — 3 5 12 

3 0 0 0 10 

— 0 0 4 (1 Thera- 75 
peutic 
abortion) 


death. In the remainder of the cases with a history of 
vaginal bleeding and meconium in amniotic fluid, fetal 
outcome was normal. However, when meconium stain- 
ing of amniotic fluid was accompanied by abnormal 
levels of a-fetoprotein, failure of cell growth in culture, 
or congenital anomalies, the fetal mortality rate for the 
combined series was 66% (10 of the 15 fetal deaths), if 
missed abortions are excluded from the analysis. When 
meconium was present as an isolated finding, the fetal 
mortality rate was 396 (five fetal deaths among 153 pa- 
tients with meconium). 

When the information from these studies is inter- 
preted in this manner, two groups of patients can be 
identified, each associated with a distinctly different 
prognostic outlook with meconium staining. If one or 
more of the abnormalities just described was present 
in association with meconium, a very high rate of fetal 
mortality occurred. If no other abnormalities were 
present, the fetal mortality rate was not unusual for the 
age of the population involved. The appearance of me- 
conium in this group of patients probably reflected 
transient fetal distress, as indicated by the fact that, 
when such cases were followed to term, the amniotic 
fluid was clear at the time of delivery. On the basis of 
this interpretation, it would appear that the presence 
of meconium in amniotic fluid at the time of second- 
trimester genetic amniocentesis must be viewed in re- 
lationship to other variables, if its real prognostic sig- 
nificance is to be determined. 

Dr. FREDERICK HANSON, Davis, California. We have 
had a little different experience and I would like to 
comment on that. We recently collated our data, and I 
happen to have a few slides that I would like to show. 
We have looked at more than 2000 of our patients and 
found essentially the same number of samples of dis- 
colored amniotic fluid but twice the fetal mortality rate 
and a high incidence of adverse outcome. I am unable 
to account for the difference between our two studies. 
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We experienced no difficulty in cell growth and, cer- 
tainly, the vast majority of pregnancies ultimately had 
a normal outcome. However, we have seen an approx- 
imately eightfold increase in the mortality rate when 
compared to’that with fluid of normal color. 

You can see from this first slide that at least two thirds 
of the mortalities occurred in patients who had some 
history of bleeding and/or cramping prior to their am- 
niocenteses. We found a total loss rate in this group of 
about 13.5% and an abnormal fetal outcome of slightly 
over 25%. | 
_ I might comment on one of Dr. Bashore's statements. 
In our genetic program, we believe very strongly that, 
regardless of whether the fetus is dead or alive (arid 
we see about 40 unanticipated fetal deaths per year in 
our patients prior to amniocentesis), an amniocentesis 
should be performed on those patients. Much valuable 
information can be obtained for assisting patients in 
subsequent counseling sessions if further pregnancies 
are desired. 

I would like to ask whether the group in Portland 
has made any attempt to identify what is coloring the 
amniotic fluid. We have performed the usual spectro- 


photometric analysis and it has shown the usual peak . 


between 400 and 410 nm in all these samples of fluid. 
We have taken it a step further and have some inter- 
esting data. I stopped sending the samples of fluid for 
spectrophotometric analysis and we subject them to 
polyacrylamide gel electrophoresis. We see two differ- 
ent groups of patients. None of our patients has been 
tapped previously. Those with brown fluid have a band 
that migrates with fetal hemoglobin. Those with green- 
ish fluid have a band that migrates with material that 
we have obtained from the fetal gastrointestinal tracts 
of midtrimester prostaglandin abortuses. 

Dr. ROBERT RESNIK, San Diego, California. I was 
interested in hearing Dr. Hanson’s point about their 
polyacrylamide gel studies. The peaks for oxyhemo- 
globin and meconium dre so close that with spectro- 
photometric analysis it is very difficult to distinguish 
the two. There is some question of whether the fetus 
is capable of passing meconium or making meconium 
that early in gestation (at least in.terms of what we 
consider meconium to be). There is an intestinal poly- 
peptide called motalin which is known to be responsible 
for intestinal peristalsis in the fetus. In the course of 
fetal development, motalin does not appear until about 
30 weeks’ gestation. An interesting study was reported 
in Lancet 4 years ago which compared umbilical cord 
levels of motalin in term babies delivered by elective 


repeat cesarean section with levels in babies who had. 


fetal distress; the same was done in premature babies, 
except not in elective repeat cesarean sections. Pre- 
mature babies were delivered with and without fetal 
distress. The very low—birth weight baby—30 weeks or 
less—does not make motalin, and is very rarely re- 
ported to produce “meconium” and maybe some oxy- 
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hemoglobin, pigment. I should like to ask whether you 
think -you dre dealing with meconium or if these are 


_ “brown-green fluids” and, if they are not, should they 


be evaluated any more thoroughly or just be called 
“brown-green fluids.” I am not sure we know exactly 
what that is. 

Dr. ALLEN (Closing). Dr. Bashore, as to your question 
about why we did not analyze all of these samples 


of amniotic fluid spectrophotometrically, it was my 


impression initially that all of them were so analyzed. 
However, in talking to the two physicians who were in 
charge of both of these programs, they were so confi- 
dent that they were getting meconium on these later 
taps that they did not submit these fluids for spectro- 
photometric analysis, as Dr. Hanson has pointed out 
that he does at his institution at Davis. That is why the 
figure is not 100%, but I would say that probably more 
than 90% were submitted for spectrophotometric anal- 
ysis. As to why we get fewer mortalities than what Dr. 
Hanson had at Davis, I do not have a real answer for 
that. I noticed that 8.2% of your series were premature 
babies, one of the really large factors in the mortality 
rates. This may not be related to transient fetal stress, 
first-trimester bleeding, or whatever it is that is going 
to produce the discolored or meconium-stained fluid. 
We have not tried to test the fluid for meconium per 
se. As I stated earlier, I think that the people involved 
are confident that they are looking at meconium. In 
the study from Dallas,’ those investigators did test me- 
conium fluid, and tests were run for intestinal disac- 
charides and intestinal alkaline phosphatase. This fluid 
did test out definitely as meconium rather than blood; 
however, the conclusion was that it did not make any 
difference whether they called it blood or meconium. 
It was still discolored fluid. Also, meconium does seem 
to be a normal physiologic finding in midpregnancy.’ 
That is the same answer therefore to Dr. Resnik’s ques- 


. tion. Other than spectrophotometry, we have not spe- 


cifically tested for meconium, although we are certain 
that. what we were looking at was meconium, but 
whether it was or was not, it does not seem to have the 
ominous prognostic significance that we once worried 
about. The important part is that the earlier concern 
about the poor prognosis, because of our concern about 
the presence of meconium being an ominous sign, has 
been lessened. We would rather have clear fluid than 
discolored fluid. It does not have the ominous prog- 
nosis that we once believed. 


REFERENCES 


' 1. Hankins GDV, Rowe J, Quirk JG Jr, Trubey R, Strickland 


DM. Significance of. brown and/or green amniotic fluid at 
the time of second trimester genetic amniocentesis. Obstet 
Gynecol 1984;,64:353. 

2. Abramovich DR, Gray BS. Physiological fetal defecation in 
mid-pregnancy. Obstet Gynecol 1982;60:294. 


‘ 
DERE 
" 
. 


VD study 


Human lymphoblastoid interferon in the treatment of advanced 
epithelial ovarian malignancies: A Gynecologic Oncology 


Gazi Abdulhay, M.D., Philip J. DiSaia, M. D., John A. Blass: Ph.D., and 


William T. Creasman, M.D. 


Portland, Oregon, Irvine, California, Buffalo, Néw York, and Durham, North Carolina 


The purpose of this study was to evaluate the toxicity and antitumor activity of low doses of human 

lymphoblastoid interferon in 36 patients with measurable disease in whom higher priority treatment 
methods had failed. All but one had surgically confirmed advanced disease and had undergone initial 

treatment with a multiagent chemotherapeutic regimen in combination with cisplatin; four patients had also 


- received radiation therapy. Their age range was 28 to 74 years. All had Gynecologic. Oncology Group 


performance grade 2 or better (Karnofsky, 50% and above). Human lymphoblastoid interferon was 


“administered at 5 megaunits/m? intramuscularly, for 5 days per weék (Monday through Friday) for 6 
." consecutive weeks. Patients who exhibited response or stable disease at 6 weeks were placed ona 
_ regimen of maintenance therapy at the same dose level for 2 days per week (Monday and Tuesday), for 


up to 12 months or until progression. Twenty-eight patients were evaluable for response: two with 
complete responses (7.196), three with partial responses (10. 896), 14 with stable disease (50.0%), and 


nine with increasing disease (32.096). Among the cumulative adverse effects, fatigue was most common, 


followed by moderate leukopenia and thrombocytopenia. Other observed adverse effects consisted of 
severe nephrotoxicity i in two patients and myocardial infarction in one patient. It appears that therapy with 


- human lymphoblastoid interferon may have cytostatic and possibly cytotoxic effects in this group of 


patients, with acceptable adverse reactions. (AM J OBSTET GYNECOL 1985;152:418-23.) 


First-line combination chemotherapy for advanced 


" epithelial ovarian carcinoma subsequent to aggressive 
'surgical debulking has induced a high remission rate; 
~ however, the 5-year survival rate has not as yet im- 
_ proved dramatically. Furthermore, in patients in whom 
: -itis not possible to induce remission with first-line ther- 


apy or. in whom. progression Is noted after remission, 
the second-line treatment options are limited and re- 
sponse rates are usually low. Other factors which make 


_ attractive the study of the use of interferon as a biologic 


response modifier in this disease are: (1) possibility of 
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tumor-associated antigens.with ovarian tumors"; (2) 
suggested improved survival wher a nonspecific im- 


mune stimulant bacille Calmette Guérin vaccine has 


been used along with combination chemotherapy'; (3) 
investigations in other malignancies showing antitumor 
activity of interferon; and (4) in vitro and in vivo early 


'evidence of effectiveness of interferon against ovarian 


carcinoma."? 

The interferons are now better understood cellular 
glycoproteins, divided into three types (a-, B-, and y- 
interferons) and many more subtypes on the basis of 
their antigenic properties; the a-interferons are pro- ' 
duced from leukocytes or lymphoblasts, the B-inter- 
ferons from fibroblasts, and y-interferons from T cells: 
The a- and f-interferons are now being. produced 
in large quantities, thus allowing the. evaluation of 
their clinical value. The properties of interferon are 
antiviral, antiproliferative, and immune- -modulating. 
These effects are believed to be executed by binding 
to cell-surface receptors, and the cell-surface receptor 
is monitored by chromosome 21. The intracellular 
mechanism of action appears to be’ through induction, 


- of several enzyme systems. 


Clinical trials with interferon have included viral iñ- 
fections (human papilloma virus and herpes zoster) and. 
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Fig. 1. Dose and schedule of interferon therapy. v 
CR = complete response; PR = partial response; S 


malignancies, such às osteogenic sarcoma, breast can- 
cer, renal cell adenocarcinoma, melanoma, leukemia, 
lymphoma, myeloma, and many others.? 

Human interferon has been previously tested against 
epithelial ovarian tumors both in vivo and in vitro. Sen- 
sitivity of ovarian carcinoma cells to interferon assessed 
in vitro with thé use of semisolid agar techniques sug- 
gests a significant response by observations of reduc- 
tions in tumor cell colony counts in five of seven cul- 
tures.’ Clinical studies to assess the value of human 
interferon in ovarian epithelial cancer have been spo- 
radic but consistently suggest biologic activity, especially 
in a few cases in which malignant effusions were the 
measurement of response.* ? These reports also have 
suggested clinical “responses” which have riot met the 
standard criteria of complete or partial responses; in 
some patients who were noted to have stable disease, 
prolonged progression-frée intervals have been ob- 
served.* "° | 

The main goals of the present study were to study 
the antitumor activity and associated adverse effects of 
therapy with human lymphoblastoid interferon in pa- 
tients with advanced or recurrent epithelial ovarian ma- 
lignancies and also to assess the clinical response rate 
to low doses of human lymphoblastoid interferon («10 
megaunits/m?) in those patients with ovarian cancer in 
whom high-priority treatment methods had failed. 


Material and methods 


Selection of patients. Eligibility criteria required all 
patients to have: (1) histologically confirmed advanced 
or persistent epithelial ovarian carcinoma; (2) measur- 
able disease by palpation or radiologic study; (3) only 
one prior cisplatin-containing chemotherapeutic regi- 
men or radiation therapy, wherein no more than 3096 
of bone marrow had been exposed; (4) Gynecologic 
Oncology Group performance of grade 2 or better 
(Karnofsky, 5096 or better); (5) no other previous or 
concomitant malignancies, except nonmelaiioma skin 
neoplasms and all the intraepithelial lesions; (6) no ma- 
jor organ malfunction; (7) a signed informed-consent 
form. Provision was made for accepting up to three 
patients on study who had refused to receive more 
proved modalities of treatment. 
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= interferon, 5 megaunits/m* iritramuscularly. 
= stable disease; P = progression. 


. Interferon. Human lymphoblastoid interferon (Well- 
feron, Burroughs Wellcome, Research Triangle Park, 
North Carolina) was used in this study. This is an a- 
type of interferon derived from the Namalwa cell line 
(Burkitt’s lymphoma) by viral induction, Cantell’s tech- 
nique.” It is isolated, concentrated, and purified from 
cell-free supernatants to 95% purity. Human lym- 
phoblastoid interferon has been purified to a level of 
2 x 10° international units of human a-interferon per 
milligram of protein. The biológic activity of Wellferon 
is expressed in megaunits, where 10° IU equal 1 me- 
gaunit. This unitage is determined in a viral cytopathic 
effect inhibition assay standardized against the inter- 
national «-interféron standard 69/19. Extensive exper- 
imental work has demonstrated that Wellferon is nearly 
identical in its chemical, physical, immunologic, and 
biologic properties to interferon derived from buffy 
coat cells of human blood. It contains at least 12 human 
a-interferori subtypes. 

Dose and schedule. This treatment had an induction 
phase of 6 weeks, during which time interferon was 
given for 5 weekdays, with 2 days off. The intramus- 
cular.dose was 5 megaunits/m?. Patients were hospital- 
ized for the first few days of treatment for close ob- 
servation, as well as to teach them self-administration 
of the therapy. The outpatient follow-up was weekly 
during the induction phase for observation of toxicity. 
As noted in Fig. 1, at the conclusion of the induction 
phase, patients who had shown a response or mainte- 
nance of stable disease went on a regimen of mainte- 


` nance therapy at the same dose level, 2 days on and 5 


days off. Subsequent follow-up was every 3 weeks or 
more often if needed. The maintenance therapy was 
continued for 52 weeks or until progression. During 
the induction or maintenance phases, no escalation of 
doses was allowed, other than modifications for toxicity, 
with incremental escalation again after recovery from 
toxicity. Observations and studies included regular 
physical examinations, assessment of performance sta- 
tüs, periodic hematologic and blood chemistry panels, 
as well as radiologic studies, as deemed necessary. 
Response. Tumor response was categorized as com- 
plete when total regression of measured tumor was 
noted and as partial when >50% tumor regression was 
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noted for a minimum duration of 1 month. Patients 
were considered to have stable disease when tumor 
regression was <50% or the increase was «2546 and to 
have increasing disease when an increase >25% in mea- 
surable tumor was noted or a new lesion was found 
_ within 2 months of entry into the study. 


Results 


Among 36 patients entered into the study, six were 
excluded because of wrong diagnosis of primaries 
(three) and improper preprotocol treatment regimens 
(three). Two patients could not be evaluated for a 


response, since both had received only 1 week of. 


treatment. Twenty-eight patients could be evaluated 
forresponses. Two patients showed complete re- 
sponses (7.1%), three patients showed partial re- 
sponses (10. 895), 14 patients demonstrated stable dis- 
ease (50.0%), and in nine patients (32.0%) disease con- 
tinued to progress during therapy. 

The following case reports provide details on the two 
patients who showed complete clinical response. 


‘Case reports 

Case 1. A 52-year-old woman with a Supe IH, grade 
2 carcinoma of the ovary had been originally treated 
by operation and combination chemotherapy that con- 
tained cisplatin. Approximately 2 years after the initial 
diagnosis, recurrent pelvic disease was noted. Inter- 
feron therapy was initiated at a 7.7 megaunit dose in 
accordance with the treatment schedule. The pelvic dis- 
ease (4 by 5 cm) showed evidence of regression by the 
fifth week of induction therapy, and complete response 
by the sixth week of maintenance therapy. During the 
maintenance period, a mild degree of fever and fatigue 
was noted, along with anorexia and some loss of weight 
and a moderate elevation of serum glutamic oxaloacetic 
transaminase. A dose modification was necessary at the 
second week of the induction phase and again at the 
sixteenth week of maintenance therapy, because of el- 
evated serum glutamic oxaloacetic transaminase. The 
performance grade remained the same throughout the 
course of treatment. The patient, having maintained 
complete response status for 24 weeks, remained on a 
regimen of maintenance therapy until recurrent dis- 
ease was noted. Subsequent to this therapy the patient 
is alive with disseminated disease and is receiving no 
further therapy. 

Case 2. À 32-year-old woman with Stage III, — 
I serous cystadenocarcinoma of the ovary had under- 
gone surgical exploration for bilateral pelvic masses; 
the surgical therapy left gross residual disease in the 
pelvis. At approximately 6 postoperative weeks, mea- 
surable cul-de-sac disease (2 by 2 cm) was noted on the 
initial referral visit. The patient had refused conven- 
tional therapy. Interferon therapy was initiated at 7.20 
megaunits in accordance with the treatment schedule. 
Response to therapy was noted by the sixth week of 
induction therapy. Continuous resolution of the tumor 

was observed and complete response status was noted 


P 
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by the tenth week of maintenance. The patient had a 
complete clinical response throughout 1 year of main- 
tenance therapy and underwent a second-look proce- 
dure. No macroscopic disease was present, but micro- 
scopically documented residual disease was found in- 
tro-abdominally and also in the retroperitoneal lymph 
riodes. The adverse effects observed during this course 
of treatment were mild degrees of fever, chills, and 
headaches. Elevations of total bilirubin, serum glutamic 
oxaloacetic transaminase, and alkaline phosphatase 
were noted to be minimal and resolved by the sixth 
week of maintenance therapy. While on a regimen of 
maintenance therapy, the patient experienced severe . 
fatigue that required dose modification. Renewed es- 
calation of dosage was not possible. During the course 
of the study the performance grade remained the same. 
Currently, the patient has remained free of clinically 
measurable disease for a duration of 26 weeks after 
discontinuation of interferon therapy, and has contin- 
ued to refuse other treatment. | 


Partial responses were noted in three patients whose 
age range was 28 to 63 years. Two patients had well- 
differentiated serous cystadenocarcinoma, and one had 
poor differentiation. All had measurable pelvic dis- 
ease, and one also had a histologically confirmed me- 
diastinal nodule. The partial responses were noted 
within 6 to 7 weeks from onset of therapy and were 
confirmed by physical examinations as well as by com- 
puterized tomographic scan of the mediastinal nodule, 
which later regressed completely. ‘The responses lasted 
for 34, 39, and 52 weeks. The side effects of therapy 
were mild to moderate, although severe fatigue was 
seen in two and severe thrombocytopenia was seen in 
one, all of which required modification of dosages. Two 
patients were alive at 12 and 17 weeks after discontin- 
uation of interferon therapy, and the third patient died 
of disease 5 weeks thereafter. 

In 14 of 28 patients who could be evaluated, disease 
was stable at the conclusion of the induction phase of 
therapy. Their age range was 37 to 74 years (median, 
58 years). All patients had undergone intitial surgical 
therapy and subsequently were treated with combina- 
tion chemotherapy that contained cisplatin. Three pa- 


' tients also received pelvic irradiation in addition to che- 


motherapy. Sites of recurrence were pelvic (10 pa- 
tients), abdominal (one patient), and distant (three . 
patients). All 14 patients had epithelial carcinoma, ` 
grade 2 differentiation in five and grade 3 in nine. The 
duration of stable disease ranged from 8 to 52 weeks 
(median, 22 weeks). Ten patients who died of disease 
were on a regimen of maintenance therapy for a range 
of 6 to 34 weeks (median, 13 weeks). Death was noted 
within 2 to 28 weeks (median, 8 weeks) after progres- 
sion during interferon therapy. Four patients who re- ` 
main alive with disease were on a regimen of mainte- 
nance therapy for a range of 19 to 52 weeks (median, 
33 weeks) until progression of disease. They remain 
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Table I. Major side effects of interferon therapy: 










Plate- Gastro- 
Grade lets intestinal Renal 
0 12 18 
l 8 10 
2 9 0 
3° l 2 
4 0 9 
Total 30 30 


alive with disease, after interferon therapy, for 12, 13, 
34, and 52 weeks. 

Nine of 28 patients who were evaluated showed ev- 
idence of increasing disease during induction therapy. 
Site of measurable disease was the pelvis in four, the 
abdomen in three, and distant in two. Eight patients 
had received combination chemotherapy, and one pa- 
tient, whole-pelvis radiation therapy. The histologic tu- 
mor differentiation was grade 2 in two patients and 
grade 3 in six patients, and was not specified in one 
patient. This is the only group of patients in whom 
grade 2 performance status was recorded at entry (in 
four of nine cases). The time interval to progression 
was noted to be 2 to 6 weeks (median, 5 weeks). All of 
these patients subsequently died of disease, within 1 to 
33 weeks (median, 2 weeks). 

Adverse effects. Adverse effects were categorized 
according to standard Gynecologic Oncology Group 
criteria, on the basis of the intensity of symptoms, mul- 
tiples, or degree of suppression of normal values. Fur- 
thermore, they were classified as acute and cumulative 
(Table I). During the induction phase, the acute adverse 
effects, which were related to dosage, were fever, chills, 
and flulike symptoms. These were noted in 22 of 30 
patients in varying degrees, with the majority having 
effects that were mild or moderate in intensity, and 
only three having severe effects. The intensity ap- 
peared to decrease with continued exposure. The cu- 
mulative adverse effects, which were totally dependent 
on dosage, were primarily chronic fatigue and hema- 
tologic side effects. Leukopenia was noted in 18 patients 
(median nadir, 2500; range, 1200 to 3100); in five of 
these the condition was severe and required modifi- 
cation of dosage. Thrombocytopenia was observed in 
16 patients, in one of whom it was severe and required 


adjustment of dosage (median nadir, 79,500; range, . 


45,000 to 144,000). The other adverse effects were gas- 
trointestinal, headaches, and elevation of serum glu- 
tamic oxaloacetic transaminase and alkaline phospha- 
tase, none of which was severe. Renal toxicity, exhibited 
as elevation of blood urea nitrogen and creatinine, was 
found to be mild in 10 patients and severe in two; in 
the latter it was suspected to be a preexisting condition 
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Adverse effects 
Serum glutamic 
oxaloacetic Fatigue, Head- 
transaminase malaise ache 

10 21 

8 6 

7 3 

5 0 
2 0 
30 30 


secondary to previous nephrotoxic chemotherapeutic 
agents. Adverse effects during maintenance therapy 
were milder and less troublesome to the patients; how- 
ever, modification of dosage was required in three pa- 
tients because of severe fatigue (in two) and severe 
thrombocytopenia (in one). No other major organ tox- 
icity was found throughout the course of this study. 
One patient who had a history of cardiac disease was 
admitted to the intensive care unit at the fifth week of 
interferon maintenance therapy with massive myocar- 
dial infarction and died. 


Comment 


The early reported studies in which interferon was 
used for treatment of various malignant conditions 
were tainted with multiple problems, e.g., lack of suf- 
ficient drug for adequate evaluation, low purity of har- 
vested interferon, patient populations with heavy pre- 
vious treatments, and performance status not uni- 
formly reported. Lack of understanding of dosage and 
scheduling was also a variable. Although some of the 
above-mentioned problems remain even in current 
studies, significant progress has been made. In spite of 
the above-mentioned problems, multiple studies have 
proved the antiviral properties of interferon, and other 
studies strongly suggest its antiproliferative biologic ac- 
tivity in many tumors. The use of it in ovarian tumors 
has been limited to recent times, and few studies have 
been reported. These studies have been small, dosage 
schedules have varied, and routes of administration 
have differed. 

Several patients with malignant pleural and abdom- 
inal effusions have shown a response, as reported by 
Einhorn et al? and Hill et al.? Partial or minimal re- 
sponses were also reported in these two studies. Freed- 
man et al.” and Silver et al.” also reported on a group 
of patients in whom disease remained stable for longer 
durations than expected. The dosages which were gen- 
erally lower than those used for other tumors, ranged 
from 1 x 10° to 10 x 10° IU. 

In this study, we entered 28 patients with human 
lymphoblastoid interferon therapy who could be eval- 
uated and in whom pretreatment background and 
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other conditions met certain criteria to achieve scien- 
tifically acceptable uniformity. The overall complete 
and partial response rate was 17.996, and the median 
progression-free interval for responders was 41 weeks. 
The 14 patients in whom stable disease status was 
achieved represent an interesting segment of the study 
population, for they make up 50% of the study group; 
they had a median progression-free interval of 21 
weeks. Four of the 14 patients with stable disease have 
remained alive with disease for 12, 13, 34, and 52 weeks 
after progression with interferon therapy. The 10 pa- 
tients who died of disease after a stable disease status 
was maintained for a median of 16.6 weeks were alive 
for a short 9.9 weeks, on the average, after the cessation 
of therapy. 

Of the 36 patients entered into the study, 30 could 
be evaluated for toxicity. The adverse effects observed 
were dose-related acute toxicities of fever, chills, and 
flulike syndrome in 22 of the 30; in only three were 
these conditions severe. Dose-limiting toxicities were: 
(1) chronic fatigue or malaise in 20 of the 30 patients 
(severe enough to require modification of dosage in 
five); (2) hematologic conditions (leukopenia was mod- 
erate and thrombocytopenia was mild overall, except 
in one patient in whom it was life-threatening); and.(3) 
transient and mild enzymatic abnormalities (serum 
glutamic oxaloacetic transaminase and alkaline phos- 
phatase). 

In summary, human lymphoblastoid interferon was 
found to have some biologic activity against advanced 
epithelial ovarian cancer in a study of 28 patients who 
had measurable disease and a common background in 
regard to previous therapy and overall condition. 
There were 17.8% complete and partial responders. In 
one half (50%) of the patients who could be evaluated, 
a period of stable disease that lasted for a median of 
22 weeks was achieved. This is noteworthy when com- 
pared to the nine patients (32%) who did not respond 
to therapy and who died of disease within a median of 
7 weeks from entry into the study. Although interferon 
therapy is not free of side effects, most patients had an 
` overall acceptable tolerance. The dose-limiting adverse 
effects were few and none was life-threatening. These 
results indicate that human lymphoblastoid interferon 
(Wellferon) may be well tolerated, and an additional 
study of its role as an anticancer agent in epithelial 
ovarian cancer is indicated, An obvious question re- 
sulting from these data would be the possible role of 
interferon in combination with standard cytotoxic che- 
motherapy in untreated postoperative patients. This 
role, plus the possible associated adverse effects of com- 
bination therapy (multiagent chemotherapy plus hu- 
man lymphoblastoid interferon), will be the subject of 
future studies. 


June 15, 1985 
Am ] Obstet Gynecol 


REFERENCES 


l. Bhattacharya M, Barlow JJ. Ovarian cystadenocarci- 
noma-associated antigen (10 CAA). In: Herberman RB, 
ed. Compendium of assays for immunodiagnosis of hu- 
man cancer. New York: Elsevier Science Publishing Co., 
1979;,527-31. 

2. Bast RC Jr, Feeney M, Lazarus H, et al. Reactivity of a 
monoclonal antibody with human ovarian carcinoma. J 
Clin Invest 1981;68:1331-37. 

3. Bast RC Jr, Knapp RC. The immunobiology of ovarian 
carcinoma. In: Griffiths CT, Fuller AF, eds. Gynecologic 
oncology. Boston: Martinus Nijhoff, 1983;187-226. 

4. Alberts DS, Moon T, Stephens R, et al. Randomized study 
of chemoimmunotherapy for advanced ovarian carci- 
noma: a preliminary report of Southwest Oncology Group 
study. Cancer Treat Rep 1979;63:325-32. 

5. Gutterman HU, Blumenschein C, Alexanian R, et al. Leu- 
kocyte interferon-induced tumor regression in human 
metastatic breast cancer, multiple myeloma, and malig- 
nant lymphoma. Ann Intern Med 1980;93:399-406. 

6. Kirkwood JM, Ernstoff MS. Interferons in the treatment 
of human cancer. J Clin Oncol 1984;2:336-52. 

7. Epstein LB, Shen J, Abele J, Reese C. Sensitivity of human 
ovarian carcinoma cells to interferon and other antitumor 
agents as assessed by an in vitro semi-solid AGAR tech- 
nique. Ann NY Acad Sci 1981;,350:228-44. 

8. Einhorn N, Cantell K, Einhorn S, Strander H. Human 
leukocyte interferon therapy for advanced ovarian cancer. 
Am J Clin Oncol 1982; 5:167-72. 

9. Freedman R, Wharton J, Rutledge F. Human leukocyte 
interferon in patients with epithelial ovarian cancer. Am 
Soc Clin Oncol 1981;22:C-157. 

10. Freedman R, Gutterman J, Wharton J, Rutledge F. Leu- 
kocyte interferon in pauents with epithelial ovarian car- 
cinoma. J Biol Response Mod 1983;2:133-38. 

11. Cantell K, Hirvonen S, Mogensen K, Pyhala L. Human 
leukocyte interferon: production, purification, stability, 
and animal experiments [Monogr]. In Vitro 1974;3:35-8. 

12. Silver HKB, Connors J, Salinas F, Spinelli J. Treatment 
response in a prospectively randomized study of high vs 
low dose treatment with lymphoblastoid interferon [Ab- 
stract]. Proc Am Soc Clin Oncol 1983;2:51. 

13. Hill NO, Pardue A, Khan A, et al. Phase-I human inter- 
feron trials in cancer and leukemia. J Hematol Oncol 
1981;11:23-35. 


Editors’ note: This manuscript was revised after these 
discussions were presented. 


Discussion 


Dr. WILLIAM E. Crisp, Phoenix, Arizona. Immuno- 
therapy started in the late 1800s, when Busch and Coley 
reported that streptococcal infections caused necrosis 
in human tumors. This led to the famous Coley's toxins 
as a nonspecific stimulus to the immune system, with 
secondary effects on tumors. 

The immune system is extremely complex, with both 
specific immune recognition reactions, mediated either 
by antibodies or by cells, and secondary nonspecific : 
consequences, which consist of a variety of biologically 
active substances being released from lymphoid cells 
that in turn activate a multiplicity of biologic systems. 

Clinical immunotherapy exploits both the specific 
and non-specific reactions of the immune system to 
destroy malignant cells. 

Interferons are one of those "turn on" substances 
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synthesized by many different cells that inhibit intra- 
cellular viral replication and also have definite antipro- 
liferation properties. These antitumor properties func- 


tion in several ways: (1) by augmenting lymphocyte - 


cytotoxic activity, (2) by stimulating machrophage ac- 
tivity, and (3) by increasing the cytotoxic activity of the 
natural killer cells.! 

Interferon, with all of these positive in vitro obser- 
vations, was considered to be the new "magic bullet," 
but, unfortunately, previous clinical trials were not so 
convincing, probably because the trials were done in 
anergic patients with limited immunologic defenses, 
and, second, because of the impurity of the interferon 
material. 

Recent recombinant DNA methods have now been 
successfully applied to specific production of interferon 
and this has led to the discovery of atleast 10 molecular 
variants of subtypes of leukocyte interferon. - 

When one recognizes all the above-mentioned vari- 
ables associated with the present study, along with the 
limited numbers, one has to be encouraged by the re- 
sults obtained in this group of "end point" patients. 

The only technical question concerns the statement 
that chromosome 21 monitors interferon cell-surface 
receptors. 

My understanding is that the cell-surface receptors 
for human a-interferon are encoded on chromosome 
21. To date, no one knows whether the chromosome 
“monitors” receptor expression. 

It is also of interest to note that the results obtained 
from this study were almost identical to those in the in 
vitro studies published by Salmon et al., at the Uni- 
versity of Arizona. Salmon and others? have reported 
that those tumors that are most responsive to interferon 
are also the tumors that are most sensitive to conven- 
tional chemotherapy but then recur after the initial 
response. | 

This suggests that either interferon is acting in a 
manner similar to that of cytotoxic drugs or they have 
common resistance mechanisms. 

Succeeding protocols should probably evaluate the 
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effectiveness of the combined therapy of cyotoxic drugs 
and interferon. 

In almost all of the protocol studies, the one major 
variable is the immunoincompetence of the cancer pa- 
tient. If a standard battery of tests (1.e., lymphocyte 
percentage, percentage of Ia-- cells, percentage sup- 
pressor cells, number of helper cells, and the pokeweed 
mitogen stimulation test*) could be used to establish an 
immunocompetence profile of each patient, the results 
of the protocol studies would have more statistical sig- 
nificance. 

The authors are to be commended for their pioneer- 
ing efforts that have given us a gleam of hope in the 
therapy of ovarian carcinoma. 
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Dr. DiSA1A (Closing). In regard to the question of 
encoding on chromosome 21, I agree that the moni- 
toring of interferon by chromosome 21 has not been 
proved, except in the mouse models. It appears that 
chromosome 16 may be involved in the encoding. Cells 
isolated from patients with Down syndrome, that are 
all trisomic for chromosome 21, are more sensitive to 
interferon. We believe strongly that chromosome 21 
has a great influence on the expression of interferon 
sensitivity. If human chromosome 21 particles are in- 
fused into mouse cells that are resistant to interferon, 
those cells are rendered sensitive to interferon by those 
particles, but the actual monitoring of interferon by 
chromosome 21 is yet to be proved. 


Twin pregnancy with intrauterine death of one twin 


John A. Enbom, M.D. 


' Corvallis, Oregon 


The antepartum death of one twin is a rare obstetric complication. Two cases are presented, accompanied 
- by a review of the current literature. The premature and neonatal death rates are high in the surviving 
twins. Toxemia, fetal distress, abnormal presentation, and dystocia are also increased. Maternal 
disseminated intravascular coagulation has been demonstrated without a concomitant fetal coagulation 
defect. A more unique finding is fetal disseminated intravascular coagulation with a monochorionic | 
placenta.. The common circulation between the live and dead twins may result in fetal cerebral, renal, and 
cutaneous lesions, usually without demonstrable maternal disease. High-risk obstetric management is 
reviewed and a careful pediatric follow- -up is recommended with monozygotic twins. (AM J OBSTET GYNECOL 


1985;152:424-9.) 
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stillborn twin 


Rarely, the antepartum death of one twin will occur 
in a twin pregnancy. This intrauterine accident occurs 
in 1:184 twin births, .as reported by Ottolenghi-Preti,' 
and was found to be an antepartum complication in 
seven of 188 monozygotic twin pregnancies in the na- 
tional Collaborative Perinatal Project.* Two cases of an- 
tepartum death of one twin occurred at Good Samar- 
itan Hospital, in Corvallis, Oregon, between 1981 and 
.1983. The incidence of twins for the same period was 
1: 85, with 40 sets of twins delivered. The incidence 
of prematurity was 5.4% of deliveries, and the peri- 
natal death rate was 12.2 per 1000 during the same 
period. | 


Case reports 


Case 1. A 30-year-old woman, gravida 2, para 0, be- 
gan prenatal care at 11 weeks’ gestation. An obstetric 
ultrasound examination at 28 weeks' gestation for ex- 
cessive uterine growth revealed a twin gestation with 
biparietal diameters of 7.3 and 7.5 cm, separate sacs, 
and size consistent with gestational age. The ultrasound 
examination was repeated at 33 weeks' gestation and 
. demonstrated normal interval growth and an oblique 

. he for the upper twin. The presenting twin had a 6.0 
cm biparietal diameter and no cardiac activity. Serum 
estriol values were obtained at 8 and 4 weeks and at 1 
week before delivery, with values of 8.8, 7.4, and 7.6 
ng/ml, respectively. The maternal hematologic findings 
were normal immediately before delivery. Weekly fetal 
, movement tests were started at 30 weeks’ gestation and 
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were reactive until 35 weeks. The lack of fetal reactivity 
of twin B in the presence of a fetal death prompted 
the decision for delivery. The serum fibrinogen de- 
creased from 530 mg/dl on the evening before delivery 
to 410 mg/dl on the morning of delivery. The patient 
was delivered by cesarean section at 35 weeks' gestation. 
Twin B, in an oblique lie, had a delivery weight of 2580 
gm and l- and 5-minute Apgar scores of 4 and 9. The 
stillborn fetus weighed 625 gm, and the placenta re- . 
vealed a velamentous insertion of the umbilical cord 
and extensive hyalinization. The membranes had a 
monochorionic-diamniotic configuration. 

The live-born twin had transient tachypnea and 
transient mild hyperbilirubinemia. Urinalysis demon- 
strated a reaction (3+) to occult blood, but no intact 
blood cells were seen on microscopic evaluation of the 
urinary sediment, and renal function studies were nor- 
mal. The urinary occult blood reaction disappeared 
before discharge, and the infant was sent home on the 
eighth day of life. The surviving twin has had normal 
growth and development and no obvious renal com- 
promise during 2⁄2 years of close follow-up. 

Case 2. A 31-year-old woman, gravida 3, para 1, 
abortus 1, was seen initially at 11 weeks' gestation, and 
an obstetric ultrasound examination at 25 weeks re- 
vealed a twin gestation with an obvious membrane be- 
tween the twins. The biparietal diameter of the pre- 
senting twin was 6.5 cm, with obvious cardiac activity, 
and fetal measurements were consistent with 25.5 


weeks’ gestation; however, the second twin had a bi- 


parietal diameter of 4.4 cm and no cardiac activity. A 
baseline coagulation profile and hematologic findings 
were normal. 

Maternal rest was advised and normal progressive 
fetal growth was noted at 30.5 weeks. At 36.5 weeks’ 
gestation, there was evidence of asymmetric growth of 
the viable twin and a Grade III placenta. 

A repeat clotting profile was normal. Labor — 
spontaneously on the following day, and a 2245 gm 
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Table I. Reported cases of twin pregnancy with intrapartum death of one twin 


Melnick? 3 1977. 
Benirschke? 1961 
Durkin et al. 1976 
Yoshioka et al.” Ei | 1979 
Moore et al. 1969 
Livnat et al.’ 1978 
Leppertetal? ^ 1979 
Kerner? 1954 
Mannino et al.” 1977 
Averback and Wiglesworth” 1977 
Anderson? .1957 
Hainline and Nagey? 1982 
Hanna and Hill" : 1984 


Table II. Percentage of all twins complicated 
by antepartum death of one twin 


Oxcolenghi-Prei . 0.54 
Benirschke? 0.5 
Hanna. and Hill? 22 
Litschsi and Stucki” 6.8 


Enbom (present report) | 9.0 


newborn infant with Apgar scores of 8 and 9 at 1 and 
5 minutes was delivered. The stillborn fetus weighed 


450 gm. Inspection of the placenta showed a mono-. 


chorionic-diamniotic placenta, with approximately 4096 
of the surface a fibrotic mass. There was a marginal 


insertion of the cord on the live-born fetus but no ev- ` 
idence of a velamentous insertion. The fetal cord on: 


the stillborn twin was tightly twisted at the base adjacent 
to the placental insertion. 

The neonate was in the nursery for 2 days with mild 
hyperbilirubinemia that reached a maximum value of 
13 mg/dl. No specific therapy was instituted and the 


infant was followed as an outpatient with a normal new-. 


born examination. Growth and development have been 
normal to date. 


Comment 


A review of the reported cases of intrauterine death 


of one twin since 1954 reveals the absence of any large 
individual series (Table I). The frequency of antepar- 
tum death of one twin varies from 0.5% to 6.8% of all 
twin deliveries, as outlined in Table II. An effort to 
include only antepartum death is attempted in order 
to remove the multiple other factors surrounding labor, 
delivery, arid intrapartum death. 

In evaluating 188 monozygotic twins. collected with 
the national Perinatal Project, Melnick? found seven of 


188 (3.7%) with antepartum death of one twin. One. 
live-born twin died at -2 months of age of probable 


disseminated intravascular coagulation and cerebellar 


lesions. Extrapolating this information gives a dissem- 


GO me Q0 


OS — QO € A € € OOD O5 C2 


Major findings 


Fetal cerebellar necrosis 

Fetal renal and cortical necrosis 

Fetal microcephaly, retardation and 
spasticity 

Fetal multicystic encephalomalacia 

Fetal renal and cortical necrosis 

Velamentous insertion of cord 

Dystocia 

- Delayed passage of fetus papyraceus 

Congenital skin defects 

Preeclampsia with maternal coagulopathy 

Prematurity 

Fetal distress in labor 

Prematurity, toxemia 


Table III. Velamentous insertion of cord 


Percentage 

Live-born twin with ; 95 20.8 
velamentous 
insertion of cord 

Stillborn twin with 2 8.3 
velamentous 

_ insertion of cord . 
Normal cord 17 70.9 


insertion 


Data from Melnick,’ Benirschke, Moore et al.,° Leppert 
et al.,? Mannino et al.,'? Averback and Wiglesworth,” Ander- 
son,” Hainline and Nagey,? and Enbom (present report). 


inated intravascular coagulation/brain damage risk in 
monozygotic twins of 0.576, and a random risk of an 
unborn twin having this serious vascular sequela of one 
in 600. 

The underlying causes for the antepartum death are 
multiple. Cord accidents are seen more frequently in 


. monochorionic-monoamniotic placentas, especially in- 


tertwining of cords.? Double survival is a significant feat 
in itself with monoamniotic twins. Three of four sets 
of monoamniotic twins presented by Benirschke? had 


` significant .cord intertwining and/or knotting, which 


was thought to represent a probable cause of death. 
The death then sets the stage for more potential harm 
to the surviving twin. Cord accidents may be precipi- 
tated by anomalies of the cord as well. Virgilio and 
Spangler reported one case and reviewed four cases 
of twins with antepartum death of one twin and four 


_other cases of singleton delivery with intrauterine death 


secondary to torsion of the umbilical cord. A common 
finding was focal absence of Wharton’s jelly. The au- 
thors concluded that the absence of Whartori's jelly 
played a role in constriction of the cord and death. 
Velamentous insertion of the umbilical cord is also 
found more frequently with twins. Table III reveals 
that 29.1% of all twins reviewed had a velamentous 
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Table IV. Premature birth of live-born twin 


Mature | 17 54.8 
Premature 14 45.9 


Data from Benirschke, Durkin et al,“ Yoshioka et al. 
Moore et al.,? Livnat et al,” Leppert et al., 8 Kerner? Manriino 
et al.,’° Averback and Wiglesworth, ! Hainline and Nagey," 
and Enbom (present report). 


Table V. Survival of live-born twin 


Sürsived 32 82.1 
Deceased (neonatal 7 17.9 


or infant) 


Data from Melnick,’ Benirschke,? Durkin et al.,* Yoshioka 
et al.,> Moore et al., Livnat et al.,’ Leppert et al.,? Kerner? 
Mannino et al.,"° Averback and Wiglesworth, ! Anderson," 
Hainline and Nagey,'* and Enbom (present report). 


insertion of the umbilical cord. Ironically, velamentous 
insertion is found more frequently in the live-born twin 
rather than the stillborn twin. Benirschke? found vel- 
amentous insertion of the umbilical cord in 14 of 60 
diamniotic-monochorionic twins and in eight of 63 
diamniotic-dichorionic placentas. Livnat et al? re- 
ported three cases of velamentous insertion, with one 
involving the surviving twin and two involving the still- 
born twin, again emphasizing the frequency of this cord 
anomaly. 

Vascular anastomosis between Mess is noted fre- 
quently with monochorionic placentas. In an extensive 
evaluation of 200 twin placentas by Benirschke, 11 of 
- 68 (17.5%) identical twins demonstrated evidence of 
twin transfusion. Sekiya and Hafez" reported evidence 
of fetal transfusión‘ syndrome in seven of 44 (16%) 
mionochorionic placentas, and Tan et al.'^ found the 
same process in 35 of 482 (7.5%) random twins studied. 
The severe forni of the twin-to-twin transfusion syn- 
drome may also potentially produce fetal death. 

In Benirschke's large study of twin placentas, a more 
unique: process was demonstrated. A twin gestation 
with intrapartum death of one twin was delivered at 32 
weeks with a inonochorionic-monoamniotic placenta 
and velamentous insertion of one cord. The live-born 
twin had apneic spells and respiratory distress, as well 
as muscular rigidity. This neonate died on the second 
day of life, and autopsy revealed bilateral renal cortical 
necrosis, numerous vessels occluded by thrombi, sple- 
nic infarcts, and cortical brain stem fibrin deposits. The 
author proposed thromboplastin-rich blood transfused 
to the live-born twin via the placental anastomosis as a 
pathogenesis.? Regardless of the mechanism of death, 
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Table VI. Total live-born twins with major 
morbidity ór death 


Alivé and well i 2] 53.8 
Major morbidity or death 18 46.2 


Data from Melnick,’ Benirschke," Durkin et al.,* Yoshioka 
et al. Moore et al.,° Livnat et al., Leppert et al, Kerner,’ 
Mannino et al., Averback and Wiglesworth, " Anderson, z 
Hainline and Nagey,” and Enbom (present report). 


the common placental vascularity allows persistent flow 


to the detriment of the surviving twin. 


Moore et al.5 reported three twin pregnanciés- with 
antepartum death of one twin. Neonatal death oc- 
curred with two of the live-born twins, and the third 
live-born twin survived. The two neonatal autopsies 
revealed renal and central nervous system lesions con- 
sistent with the findings of Benirschke. The one sur- 
viving twin had a unilaterally. calcified, nonfunctioning 
kidney. Yoshioka et al.° also reported three infants with 
cerebral palsy and angiographic evidence of multicystic 
encephalomalacia thought to be due to arteriolar oc- 
clusive disease secondary to embolic phenomenon from 
the deceased twin. These studies provided direct au- 
topsy evidence and radiographic’ evidence of a vascular 
etiology. 

Durkin et al.,! in a review of 281 mentally retarded 
children, reported a disproportionately high number 
of twins. Within the twin group were éight cases in- 
volving antepartum death of one twin atid subsequent 
delivery of a severely retarded and spastic twin sibling. 
These authors also proposed an etiology of intrauterine 
disseminated intravascular coagulation. 

Pritchard and Ratnoff™ reported alterations in the 
maternal clotting mechanism with retention of a dead 
fetus. This occurred with greater frequency if the preg- 
nancy continued more than 5 weeks after the death.. 
Interestingly, this did not occur in the reviewed cases 
involving antenatal death of one twin, even though the 
fetus was retained far longer than 5 weeks on many 
occasions. Maternal coagulopathy has been reported by: 
Skelly et al.” involving a triplet pregnancy with ante- 
natal death of two of the three fetuses. One died in the 
second trimester, and the other in the third trimester. 
Maternal disseminated intravascular coagulation was 
noted and treated initially with heparin and subsequent 
delivery, but the remaining live-born infant showed no 
evidence of the coagulopathy. 

Mannino et al.” proposed a vascular etiology for a 
rare congenital skin defect that caused a slough of the 
skin in the region.of the scalp, trunk, and thighs. A 
degenerative rather than an atrophic process was sug- 
gested because of the early death in the third or fourth 
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month of gestation. Ischemia and skin slough that re- 
sulted from a circulating thromboplastic phenomenon 
from the deceased twin was thought to be responsible. 

Other abnormalities of delivery, such as dystocia pro- 
duced by a fetus papyraceus, delayed passage of a fetus 
papyraceus and placental tissue, as well as postpartum 
infections, have occurred.* ? 

As with other twins, the incidence of prematurity 
with the live-born twins is high and a significant con- 
cern. Both Cases 1 and 2 were premature, as were the 
reported gestational lengths of 45.296 of the reviewed 
cases (see Table IV). 

Survival of the live-born twin was noted in 82.176 
(Table V) of the cases evaluated. However, if the inci- 
dences of death and major morbidity are combined, 
46.296 (Table. VI) had an unfavorable outcome. These 
figures are most likely high and misleading because of 
the fact that most series were gathered with a specific 
complication to report and did not include the most 
likely circumstance, i.e., a favorable outcome for the 
surviving twin that goes unreported. The series re- 
ported by Melnick’ from the National Collaborative 
study is a more inclusive group. 

None of the cases studied in the antepartum period 
demonstrated evidence of a fetal coagulopathy. Con- 
cern over antepartum testing, dysmaturity, malpresen- 
tation, and maternal disease was noted, but no skin, 
renal, vascular or central nervous sytem defects could 
be predicted before newborn evaluation. This suggests 
an intrinsic pattern of circulation between the twins 
that, in turn, triggers a disseminated intravascular co- 
agulation process but fails to trigger a disseminated 
intravascular coagulation process in the mother. Hy- 
alinization and/or fibrosis eventually occurs after death 
and may limit and eventually stop the shared circula- 
tion before abruptio placentaes or a more widespread 
process occurs to affect the maternal clotting mecha- 
nism. Possibly the remaining twin's circulatory pat- 
tern prevents subsequent degeneration or production 
of a thromboplastic material in the extraovular circu- 
lation. | | 

In recent articles by Hainline and Nagey? and Hanna 
and Hill," high-risk management for this specific prob- 
lem was outlined. Maternal rest, nutrition, hematinics, 
and careful observation for hypertensive disease, dys- 


maturity, and prematurity are important, as with all 


twins. 

With a greater likelihood of prematurity, dysmatur- 
ity, abnormal presentation, and placental vascular 
anomalies, a high-risk protocol and obstetric center are 
advised for evaluation and delivery. Early diagnosis of 
twins, as well as early recognition of the fetal death, is 
important in subsequent management. 
= The presence of a double amnion is helpful, but 
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should not lead one to be complacent. Most monozy- 
gotic twins have separate amniotic cavities and still have 
vascular anastomoses. A single cavity presents a situa- 
tion of very high risk that requires consideration for 
delivery as soon as maturity is reached, if all other fac- 
tors are stable. 

Serial measurement of fetal growth, assessment of 
amniotic fluid volume, and placental grading are done 
every 3 to 4 weeks until the last month and then may 
be done more frequently as part of the fetal evaluation. 


- Weekly or biweekly fetal movement testing and serum 


estriols are recommended. 

Serial evaluation of the maternal clotting mechanism, 
including fibrinogen, prothrombin time, partial throm- 
boplastic time, platelet counts, and evaluation for fibrin 
degradation products, is recommended. Even though 
antepartum diagnosis of disseminated intravascular co- 
agulation involving only the surviving twin has not been 
made, maternal disseminated intravascular coagulation 
has been detected, especially if preeclampsia is present. 

Delivery is predicated on multiple factors and should 
be considered if abnormal fetal testing, the presence of 
toxemia, a maternal coagulation deficit, or other high- 
risk conditions coexist. 

As pointed out by Melnick? and reemphasized by 
Hanna and Hill," early delivery has not prevented the 
seriqus brain damage or the renal and cutaneous com- 
plications of intrauterine disseminated intravascular co- 
agulation. This by itself does not appear to be a reason 
for premature delivery. 

Our personal experience appears to be the same as 
that of Hanna and Hill, however. Once the diagnosis 
of intrauterine death of one twin is verified, the pres- 
sure on the medical care team, the patient, and the 
patient’s family is tremendous. This situation is made 
worse by the fact that predicting all major fetal com- 
plications is not possible by antepartum testing or an 
apparently uncomplicated delivery. 

Because of the possible pathologic condition of mul- 
tiple organs of the live-born fetus, the pediatric staff 
plays a significant role in recognizing signs and symp- 
toms of central nervous system, renal, circulatory, and 
cutaneous defects caused by a disseminated intravas- 
cular coagulation process. The pediatrician should be 
alerted to the anticipated problems well before delivery 
in order to provide for early, appropriate hematologic 
studies as soon as possible after delivery. Placental eval- 
uation is also helpful in order to determine zygosity 
and the presence of placental vascular anastomosis. As 
with Yoshioka et al? and Moore et al.,° specific radio- 
graphic procedures to evaluate the central nervous sys- 
tem and renal system may be indicated. Newborn fol- 
low-up is then needed to assess progressive growth and 
development. The family should make people aware 
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of the unique antepartum event involving the stillborn . 


- sibling. : 
.. I wish to thank Ronald G. Marcum, M.D., for his 
at assistance. 
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Editors’ note: This manuscript was T after these 
discussions were presented. 


Discussion 


Dr. BASIL W. MALONEY, La Mesa, California. When 
I read that this subject was to be presented, my interest 


- was sparked since we had several such cases at our : 


— 15, "1985 
Am J Obstet Gynecol 


hospital. Grossmont is a 400 bed suburban community 
hospital. Since January 1, 1980, when records were first , 
kept on multiple births with fetal death, until May I, 
1984, there were 11,407 deliveries, of which 11,308 . 
were singleton births with 77 stillbirths. There were 99 
multiple births, of which 4 had antenatal death of one 
or more fetuses. The details of the cases are given in: 
Table I. | 

Dr. Enbom presented a report of two cases of twins 
with fetal death of one fetus. He then surveyed the 
literature on the subject and summarized it well. He 


. found extensive material focusing on the placenta in _ 


an attempt to explain and predict the course of these: 


. cases. As physicians, we have a tendency to overlook 


the placenta. This report, along with the review of ar- 


ticles by Dr. Kurt Benirschke, refocuses our attention . 


on the placenta. 

The condition of intrauterine fetal death of one twin 
is rare enough that not all obstetricians will be the prin- 
cipal in even one case. Therefore, each pauent is man- 
aged in a highly individual manner. 

In the sonogram, we have a very valuable tool for 
diagnosing and monitoring the course of pregnancy. 


. In the cases presented and in those reported in the 


literature, the sonogram was the sheet anchor of eval- 


. uation. Recently, we all received an extensive report on 


the indications for the use of sonograms in our spe- 
ciality. The more the sonogram is used, the more are l 
the indications found. 

Among the cases presented. in the literature, which 
were at tertiary teaching services, very extensive pa- 
rameters were established for monitoring the cases, as . 
well there should be, to help determine the course of 
the cases and to be used for teaching purposes. 

The technology, physicians, nurses, and technicians 
are rapidly being transferred to the community hos- 
pitals where most obstetric care is rendered. - 

I have two questions for Dr. Enbom. (1) Do you fore- 
see routine sonograms being obtained in all pregnan- 
cies, and if so, at what point? (2) In this day of cost- 
effective medical care, what are the minimum essential 
elements of quality care of this type of case? 

. Dr. Lyman Rust, Hanford, California. Recently, we 
saw a 34-year-old woman who had an uneventful preg- 
nancy, labor, and delivery. After the placenta was de- 
livered, I, as is my custom, reached into the uterus to. 
ascertain that all the placenta and membranes had been 
removed, and there I found a little, macerated fetus. 

My question is, If we do not perform routine ultraso- 
nography, how are we going to diagnose these cases? 
If we do not perform ultrasonography on everyone, 
and we probably should not, we will miss this type of 
problem from time to time. . 

Dr. FREDERICK HANSON, Davis, California. I will 
carry Dr. Rust's comments even a step further. We per- 
formed an amniocentesis on a woman with twins. Oné 
was a dead fetus with brown fluid, and chromosomes 
grew out trisomy 8. When she was delivered at term . 
there was absolutely no evidence of a twin being pres- 
ent. So it could disappear. 
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Table I. Summary of cases 





Patient 


Age First 
(yr) Parity visit Sonograms F — 


R. V. V. Gravida 3, 18 wk 18 Wk—twins, 
para 2 one viable 
24 Wk—de- 
crease in size 
of dead fetus 
D. B. 24 Gravida 3, para 26 wk 32 Wk—twins, 
], abortus normal 
]; History of 38 Wk—no 
cesarean heart beats 
section for 
breech 4- 
pound fe- 
male infant; 
postpartum 
death 
J. B. 25 Gravida 2, para 7-8 wk 23 Wk—triplets, 
0, abortus 1 ] viable, 2 
. nonviable 
C. S. 28 Gravida 3, 6 wk 6 Wk—two ges- 
para 2 tational sacs, 
one with 
fetal heart 
motion 
8 Wk— repeat, 
one viable 
fetus 


Dr. JOHN May, San Diego, California. As Dr. de Cas- 
tro said, we frequently go back to our practice and find 
something that is apropos from discussions like this. 
My case was that of a patient in whom twins were di- 
agnosed at 15 weeks. At about 27 weeks, she developed 
severe polyhydramnios, and a second sonogram was 
obtained. The smaller twin had developed hydrops, but 
_ both twins were living. Early labor and early effacement 
of the cervix then occurred, and delivery ensued. The 
smaller twin who had died one day previously was de- 
livered first and was anencephalic. The second twin 
survived even though delivery was at 27 weeks’ ges- 
tation, 

Dr. GEORGE WINCH, San Francisco, California. We 
too had one case similar to these. Our patient was a 32- 
year-old primi gravid woman in whom a twin preg- 
nancy was diagnosed at 12 weeks by ultrasound. A sub- 
sequent ultrasound examination was performed at 
about 23 or 24 weeks, at which time no second twin 
was seen. This patient did well until about 32 or 33 
weeks, when she developed a mild polyhydramnios. An 
_ amniocentesis was performed at about 35 weeks, with 
no appreciable abnormalities noted in the fluid. Labor 
occurred at 36 weeks. During labor, the fetal monitor 
showed very severe bradycardia, and a cesarean section 
was performed. The infant was a mildly hydropic single 
fetus with no evidence of a twin. The infant was in a 
hematologic crisis. Initially, disseminated intravascular 
coagulation was diagnosed. Évery conceivable abnor- 
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Labor and delivery 


Placenta 


Spontaneous 
vaginal 
Twin A—fetus 
papyraceus 
Twin B—male 7 
pounds 10 
ounces 
Normal, term 
Trial induction— Cords from 
repeat cesar- dividing 
ean section, membranes, 
stillborn twins dichorionic 
diamniotic 
fused 


Low 165 mg/dl Elective cesarean Trichorionic 


At delivery— section triplets 
440 mg/dl 
All normal : 28 Wk, bleeding 


Spontaneous 
delivery, neo- 
natal death 
on same day 

_Abortus passed 


mality was searched for. This infant had multiple hos- 
pitalizations and then died within about 6 months. To 
this day, the etiology of the hematologic episode has 
not been determined. Fortunately, the mother was stud- 
ied completely at the University of California. No he- 
matologic abnormalities were noted. She later became 
pregnant and was delivered of a normal infant. 

Dr. ENBOM (Closing). Dr. Maloney, I appreciate your 
review and comments and presentation of these rare, 
isolated cases. No one has a large series and this points 
out the need for a larger registry. Sonography has made 
a very great difference in this particular diagnosis. The 
largest series of cases reported was in 1948, by James 
Kindred, Ph.D (Am J Osster GyNEcoL 1944;48:642, 
who reported 150 cases, but they were described in 
terms of the pathologic features and fibrosis of the 
placenta and the pathologic condition of the fetus. 
Nothing was reported in regard to the actual intra- 
uterine environment. Everything changed significantly 
at the time sonography was introduced. Unfortunately, 
the rarity of this particular entity makes routine sonog- 
raphy difficult to justify. Once a diagnosis is made, one 
could justify sonography on almost everyone. 

Dr. Rust, I appreciate your comments about routine 
ultrasound. In regard to Dr. Hanson’s comment, we 
also had a case, that I did not report, diagnosed as twins 
at 14 to 16 weeks on ultrasound examination. At the 
time of delivery, we could find no evidence of placental 
fibrosis or components of a second fetus. 


Amniotic fluid embolism: An overview and case report 


Jay I. Mulder, M.D. 
Covina, California 


This article gives an overview of amniotic fluid embolism, which still carries a fatality rate of approximately 
86% and which accounts for 9% of all maternal deaths. A case report is presented which ended with a 
fatal outcome. Photomicrographs show fetal squames and lanugo hairs in the pulmonary capillaries as well 
as ones aspirated from the right atrium. The treatment is discussed in terms of acute primary and acute 
secondary care. Acute primary care centers around the prompt recognition and treatment of pulmonary 
edema. This is apparently due to the mechanical blockade of the pulmonary vasculature and particulate 
matter from the amniotic fluid and also to an anaphylactoid reaction adding to the pulmonary arteriolar 
spasm. The acute secondary treatment deals with combating the almost inevitable disseminated 
intravascular coagulation and uterine atony. Being always alert to the possible occurrence of this condition 
and being able to institute appropriate therapy rapidly are necessary for a successful outcome. (Am J 


Osstet GYNECOL 1985;152:430-5.) 


Key words: Amniotic fluid embolism, treatment 


The first substantive article on this subject appeared 
in JAMA in 1941. Two researchers from the University 
of Chicago, Paul Steiner and C. C. Lushbaugh, de- 
scribed a rare but very lethal entity that they correctly 
labeled maternal pulmonary embolism by amniotic 
fluid. Their observations were so astute that little has 
been. added over the years to our current knowledge. 

The original article cited an incidence of one in 8000 
deliveries between the years of 1930 and 1940.’ 

In a report from England the incidence was said to 
be one in 80,000 deliveries.” 

In our own country it has been noted that as deaths 
from hemorrhage, infections, and toxemia have de- 
creased, amniotic fuid embolism has increased in rel- 
ative importance as a cause of maternal deaths, with a 
reported case fatality rate of 86%. In the period 1968 
to 1975, 454 women were reported to have died from 
amniotic fluid embolism, representing 9% of all ma- 
ternal deaths. The percentage is greater than that from 
placenta previa, sepsis, and eclampsia. The study com- 
mittee on maternal mortality has documented mortality 
rates for amniotic fluid embolism of 2.7 to 29.8 deaths 
per 100,000 live births? 

Although amniotic fluid embolism has traditionally 
been associated with term delivery, amniotic fluid em- 
bolism has recently been found to be an important 
cause of abortion-related deaths as well. 

Since 1972 amniotic fluid embolism has accounted 
for 12% of all deaths related to legally induced abortion 
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in the United States? However, this still is only 0.2 
deaths per 100,000 legal abortions. 

The risk of death during induced abortion increased 
with advancing gestational age, presumably reflecting 
a dose response to either larger volumes of amniotic 
fluid or more particulate matter suspended in the am- 
niotic fluid, or both. 

At 12 weeks' gestation the mean volume of amniotic 
fluid is 50 ml. This volume increases to approximately 
400 ml by midpregnancy. These data suggest that when 
volume is «50 ml, the risk of death is negligible.’ 

Incidence of amniotic fluid embolism has also been 
reported in cases of saline-induced abortions as well as 
therapeutic amniocentesis in the treatment of polyhy- 
dramnios. 


Case presentation 


The patient was a 44-year-old Mexican woman, grav- 
ida 8, para 6, with last pregnancy 10 years earlier. Her 
labors had varied from 4 to 16 hours, and the largest 
baby weighed 9 pounds. There was a noncontributory 
past history. In the present pregnancy there was a nor- 
mal prenatal course. The estimated gestational age was 
44 weeks. 

The patient went into spontaneous labor and was 
admitted to the hospital shortly thereafter at 6:00 pM. 
Contractions were somewhat irregular, the membranes 
were intact, cephalic presentation was at the — 3 station, 
dilatation was 2 cm with 80% effacement. The fetal 
heart rate was 140 bpm and regular. By 10:15 PM the 
contractions had become stronger and more regular. 
The cervix was 3 to 4 cm dilated, and the head was at 
the —1 station. The membranes were artificially rup- 
tured. A moderate amount of meconium-stained fluid 
was obtained. The fetal heart rate was regular at 140 
bpm. The contractions remained regular and were 3 
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Fig. 1. Aspirate from the right atrium showing a cell compatible with a syncytiotrophoblast. ( x 280.) 


to 5 minutes apart, lasting 30 to 40 seconds; however 
progress was slow. The patient had received no med- 
ication for pain or to stimulate uterine contractions. 

At 1:15 AM an irregularity in the fetal heart rate was 
noted, followed by slowing to 60 bpm. The patient was 
given oxygen, with no appreciable change in the fetal 
-heart rate, so preparations were made for cesarean sec- 
tion. At this time she suddenly experienced pain in the 
uterus. It was steady, continual pain, although the 
uterus was not tender to the touch and there was no 
evidence of tetanic contractions. There was no vaginal 
bleeding. Shortly thereafter the patient became very 
agitated, anxious, and dyspneic. Within minutes there 
was evidence of peripheral vascular collapse. The blood 
pressure and pulse were not obtainable. She was in- 
tubated and an immediate cesarean section was per- 
formed. 

An extremely depressed term male infant was deliv- 
ered but subsequently died. 

There was no evidence of abruptio placentae or dis- 
seminated intravascular coagulation. There was no re- 
sponse to cardiopulmonary resuscitation, and the pa- 
tient was pronounced dead at 3:00 am. The total time 
from the first symptom to death was «2 hours. A di- 
agnosis of amniotic fluid embolus was made. 

The postmortem examination showed the cardio- 
vascular system to be essentially normal; the heart 
weighed 360 gm with no evidence of chamber dilatation 
of hypertrophy. 

The respiratory system showed evidence of pulmo- 
nary edema. The right and left lungs weighed 740 and 
680 gm respectively, with cut surfaces exuding large 
amounts of frothy, pink fluid. 

The genital system showed the cervix as well as both 
the ectocervix and the endocervix to be edematous and 









Amniotic fluid em bolisr 


hemorrhagic. The uterus showed no evidence of hem- 
orrhage into the myometrium. » 

Findings for the remainder of the postmortem ex 
amination were negative. : 


Microscopic examination 


Several smears were made from the buffy coat. x 
blood from the right atrium. Multiple cells were 
which were compatible with trophoblastic orig 
1). In addition, nucleated squames were present. 
permanent sections of the lung showed abundant fe 
squames within terminal branches of pulmonary arte T- 
ies (Fig. 2). < 

In the lung there were also eosinophilic proteina: - 
ceous material within alveoli as well as numerous mac- t 
rophages. The most prominent finding was abundant 
fetal-type squames within smaller branches of the pul- 
monary arteries. Focally these squame cells plug the — 
arterial lumina. | 

Notably absent was mucin. Perhaps if special stains 
such as Attwood's stain had been available, these fetal - 
elements would have been seen. 


Predisposing factors 


The following six predisposing factors were iden- 
tified: 

1. The average age of the patient with amniotic fluid. 
embolism is greater than a group similar in size and 
selected at random. The average age is 32. 

2. Occurrence of amniotic fluid embolism is more 
common (8: 1) among multiparous women. 

3. The uterine contractions are stronger than the 
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average. Occasionally they are described as tetanic and 
frequently as very hard. It was postulated that the con- 
tractions prepared a route for the entrance of the em- 
boli into the maternal sinuses by (1) loosening or tearing 
the membranes or placenta and then (2) forcing the 
emboli into the venous channels. 

4. The amount of particulate matter is significant, 
being most particularly mucin from meconium, sec- 
ondarily squamous cells, and to a lesser degree, vernix. 

5. The majority of fetuses studied in the original 
article were larger than average. There was also a dis- 
proportionately large number of still births. It is felt 
that presence of a dead fetus reduced the strength of 
the membranes as well as greatly increased the amount 
of particulate matter in the amniotic fluid.’ 

6. In one series 4596 of cases of amniotic Huid em- 
bolism were associated with premature placental sep- 
aration.* In fact, many writers believe this to be in one 
form or another the main route of entrv; others include 
placenta previa, uterine rupture, or involvement of the 
placental site in a cesarean section incision." 





xn 


Cardinal signs 


The condition is often heralded with a chill, shiver- 
ing, sweating, anxiety, coughing, vomiting, and con- 
vulsions. Chest pain is rarely present. Pulmonary 
edema with ensuing pink, frothy sputum occurs 
quickly. If the patient survives the shocklike episode, 
bleeding secondary to disseminated intravascular co- 
agulation and uterine atony almost invariably occur." 

If the patient survives the initial pulmonary insult, 
the incidence of disseminated intravascular coagulation 
is said to be close to 100%. This is apparently due to 
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the coagulant activity of amniotic fluid. It has been 
suggested by Courtney? that amniotic fluid itself may 
cause hypotonia of the uterus as well. 

Occasionally there may be a delayed onset of the 
syndrome as long as several hours after the delivery, 
notably by cesarean section. This might be explained 
by amniotic fluid becoming trapped in the uterine veins 
immediately after delivery and then being gradually 
released into the maternal circulation with the dimi- 
nution of the uterine tone.’ 


Treatment 


Treatment must necessarily be thought of in terms 
of acute primary and acute secondary care. 

Acute primary care concerns evaluation and treat- 
ment of the cardiopulmonary systems. When signs of 
pulmonary edema are present, and it invariably is, it 
must be treated vigorously. This is apparently due to 
a mechanical blockade of the pulmonary vasculature 
with particulate matter from the amniotic fluid and also 
to an anaphylactoid reaction adding to the pulmonary 
arteriolar spasm.” 

Pulmonary edema. Pulmonary edema should be 
treated as follow: (1) Institute positive pressure oxygen 
therapy, probably via an endotracheal tube. (2) Admin- 
ister hydrocortisone, 2 to 4 gm intravenously. (3) At- 
tempt to alter bronchospasm and arteriolar spasm with 
terbutaline sulfate (Brethine), isoproterenol (Isuprel), 
or aminophylline. (4) Institute general acute supportive 
measures such as use of semi-Fowler position, admin- 
istration of morphine sulfate, and digitalization with a 
rapidly acting agent. (5) If possible, establish an avenue 
to measure pulmonary and central venous pressure, 
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preferably’ with a pulnionary artery. balloon à flotation 3 e 


catheter.® 7. ! SH C. 


uterine atony. 


The treatment of hemo secondary to  dissém- 2 
inated intravascular coagulation consists of cryoprecip- 2e 


itate, 4 to 6 units, and fresh-frozen plasma. 


Af.a favorable response is not adequate, a bolus'of - 


Hemorrhage. The acute N treatment deals: * 
with combating the almost inevitable hemorrhage sec. | - 
ondary to disseminated intravascular coagulation and "s 


i; heparin, 2500 to 5000. U, may be used. This dosage is - 


thought to be as effective ` as a larger dose and less. apt ion 


to produce additional hemorrhage. 


Intravenous oxytocic agents are used to control : uter- = ` 
ine atony. Prostaglandin F;; should be used if the usual 


2 SS agents are ineffective, 


Comment 


In their original article ‘Steiner , and Lushbaugh' - 


stated in their summary that they hoped the diagnosis 


of amniotic fluid embolism could be made during’ the 


fife ofthe’ patierit. Forty-three. years’ later we are’ still 


unable to adequately diagnose this condition before ae 
death: However; recent work: by Duff at Letterman -` 
' Hospital in San Francisco suggests that sometimes a 


diagnosis can be made during life. 
The principle technique for establishing the. die 
nosis remains aspiration.of blood from the central cir- 


culation via a; central venous pressure catheter or pul- | 


monary artery balloon flotation catheter. Direct sméars 


- of the blood may thus be prepared with special stains. 


Hemodynamic measurements obtained by right 


decreased cardiac output. 
Whei an acute amniotic fluid embolism occurs, , the 
maternal electrocardiogram may show acute right heárt 


strain. On x-ray examinatiori th in ulmonary ves- , : 
i rs e pua V in : signs and symptoms and are likewise essentiaily related 


. sels are found to be engorged, and there are interstitial, 


` intra-alveolar, and bilateral infiltrates.. A radionuclide, 


lung scan may confirm. the presence of ventilation per- 


fusion defects but cannot differentiate between venous ` 
and amniotic fluid embolism. Arterial blood gases typ- 


ically show hypoxemia, hypercapnea, and a mixed re- 
spiratory-metabolic acidosis when ‘disease. is severe. 


For’a successful outcome it is necessary that one als 
ways be alert to the possible occurrence of this condition. "ie 


and be e able to institute pores mep TAPIS, 


4 
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Editors’ note: .This manuscript was revised after these 


= discussions were preserited. 


Discussion’ : 
Dr. Jon E. Mayo, San Diego, California. Amniotic 
embolism i is a problem we will encounter rarely in our 


practices, but if we do, it will be a memorable and fright- 


ening experience. Dr. Mulder very accurately sum- 
marizes the incidence, predisposing factors, mortality 
rates, signs, symptoms, and treatment of this spectac- 


‘ular obstetric complication. He also presents a case that 


ended, with the usual fatal outcome. There is little to 
add or criticize in his review, but a few additional com- 


ments may be of value. 


“From a treatment point of view, the concept of an 


‘acute primary phase and an acute secondary phase 


makes a great deal of sense. The cardiacand pulmonary 
systems are integrally related in the presentation of 


in. considering treatment. The onset of hemorrhagic 
signs is usually a later occurrence but not necessarily 


. so. As-Morgan! points out in his review of 272 cases in 


1979, the presenting symptoms are. respiratory, 51%; 
cardiovascular, 2776; convulsive, 10%; hemorrhagic, 


12%. 


- From. a: coriceptual point of view, therefore, it may 


. be useful to look at the mechanisms thought to be in- 
. volved in the development of this syndrome in a slightly 


different way. Table I shows the chronology of events 


may actually be visualized as more of a three- -phased 
process with the.first two being closely related and over- 


lapping. The. respiratory phase i is initiated by the par- 
ticulate matter in amniotic fluid and subsequent ana- 
phylactic.reaction causing bronchospasm, mechanical 


E vascular obstructiori, and s some vasospasm. The appro- 
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Table I. Chronology of events 
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Respiratory Particulate matter Anoxia Respiratory rate Oxygen 
Anaphylactoid Tachypnea Blood gases Positive end-expiratory 
reaction Cyanosis Blood smear for amni- pressure 
Convulsions otic fluid embolism Corticosteroids 
Coma V-Q scan Isuprel 
. Aminophylline 
Brethine 
Cardiovascular Vasoactive substance Shock Electrocardiogram Digitalization 
| Increase in pulmo- Central venous pressure Tourniquets 
nary blood catheterization RS 
pressure Swan-Ganz catheter 
Right heart strain i 
Decrease in systemic Blood pressure moni- Vasopressors 
blood pressure toring. Fluids: 
Hemorrhagic Coagulation activator ' Bleeding Clot examination Heparin 


Disseminated intra- 
vascular coagu- 
lation 

Uterine atony 


(activator of 
factor X?) 


Coagulation studies Blood products 


Uterine tonus Oxytocic agents 


Uterine massage 
Aortic compression 


Table II. Use of routine Attwood's staining technique to determine the. presence or absence of 


squamous cells* 


Before delivery 


Positive 
Negative $ 9 f: 
Total l /3 16 


Immediately after. delivery 


Stains MCN REN FE UNE ON ECONTRA % 


100 100 100 


Study subjects 


1 hr after delivery 2 hr after delivery 


0 0 0c T 0 
14 13 


*DiMarzo SV, Saltzstein S, Key T, Resnik R. Unpublished data, 1984. 


priate treatment of this phase is the early and aggressive 
use of positive end-expiratory pressure, oxygen, hy- 
drocortisone, and bronchodilators. The cardiovascular 
phase is secondary to the first but markedly enhanced 
by a nonparticulate substance present in amniotic fluid 
which causes marked pulmonary hypertension and its 
sequelae. The additional modalities of treatment are 
outlined in Table I. The hemorrhagic phase is also 
initiated by a nonparticulate coagulation factor and 
perhaps an atonic uterine factor that completes the 
syndrome complex. The treatment of this phase in- 
volves the early prophylactic use of heparin (which is 
somewhat controversial), blood products, and oxytocic 
agents. The use of prostaglandin F,, in the treatment 
of uterine atony may also be controversial, since Kitz- 
miller and Lucas? postulated in 1972 after animal stud- 
ies that it may indeed be prostaglandin F;, that is the 
vasoactive substance responsible for some of the car- 
diovascular effects seen with this syndrome. The 15- 
methylated form mentioned in this review, however, 
may not be harmful. - l 

The accurate diagnosis of amniotic fluid embolism 
without a fatal outcome is very difficult. Because of an 


unusually high incidence of positive Atwood stains for 
squamous cells in blood taken from right heart samples 
in patients with obstetric complications at the University 
of California (San Diego) School of Medicine, and since 
it is known that amniotic fuid rarely enters the pul- 
monary circulation,? Dr. Stephen DiMarzo, then a res- 
ident but now in practice at Scripps Clinic in La Jolla, 
undertook to evaluate the Atwood staining method as 
used at University of California (San Diego). (DiMarzo - 
SV, Saltzstein S, Key T, Resnik R. Presence of squamous 
cells in central venous blood during pregnancy: a di- 
agnosis of amniotic fluid embolism. Unpublished ob- 
servations, 1984.) He used right heart samples from 
any obstetric patient requiring a central venous pres- 
sure or Swan-Ganz catheter. He also studied four non- 
pregnant control subjects. Table II shows that with the 
usual technique, virtually 10096 of pregnant patients 
had positive stains before, during, and after delivery. 
All of the control samples were positive. The technique 
was changed by-meticulously cleaning the slides, wear- 
ing bonnet and gloves to collect and stain the samples, 
filtering all stains, and replacing them in fresh jars. As 
can be seen in Table III, the modified technique mark- 
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Table III. Use of “modified” Attwood’s staining technique to determine the presence or absence of 


squamous cells* 


Before delivery 


Immediately after delivery 


Study subjects 


1 hr after delivery 2 hr after delivery 


Stains NON MNON MICI NICONN IMCIS INCOME NCNE % 


Positive 0 
Negative 4 100 B 
Total 4 5 


0 2 40 
^ 5 100 E 60 
5 5 


*DiMarzo SV, Saltzstein S, Key T, Resnik R. Unpublished data, 1984. 


TFew isolated squamous cells along edge of slide. 


tObvious contaminating “floater”; two isolated squamous cells. 


edly improved the specificity of the test. All the non- 
pregnant control samples were negative. This infor- 
mation emphasizes the importance of scrupulously 
evaluating laboratory techniques before attributing 
clinical significance to results. 

I would like to congratulate Dr. Mulder on a thor- 
ough and very clinically helpful review of the subject. 


REFERENCES 


1. Morgan M. Amniotic fluid embolism. Anesthesia 1979; 
34:20. - 

2. Kitzmiller JL, Lucas WE. Studies on a model of amniotic 
fluid embolism. Obstet Gynecol 1972;39:626. 

3. Sparr RA, Pritchard JA. Studies to detect the escape of 
amniotic fluid into the maternal circulation during partu- 
rition. Surg Gynecol Obstet 1958;106:560. 


Dr. E. Forrest Bovp, Los Angeles, California. I 
would like to go back about 24 years to illustrate a time 
variance of which we should all be aware. l 

The patient was a 35-year-old woman, gravida 4, para 
2, whose other infants weighed 9 Ib. and 8% Ib. In this 
case at 39 weeks’ gestation, she delivered an 8 lb 11% 
oz female infant. Labor was spontaneous and hard and 
lasted about 5 hours. The membranes ruptured spon- 
taneously at approximately 1% hours before delivery. 
Continuous catheter caudal analgesia was administered 
for 2 hours prior to the spontaneous delivery over a 
midline episiotomy. An old cervical laceration was de- 
nuded and repaired. The uterus was mildly relaxed but 
responded to massage and oxytocics. At 1/2 hours after 
delivery the patient was in bed, having talked to the 
family, and was asleep. Twenty minutes later, or 1 hour 
50 minutes after delivery, she was found in shock with 
disseminated intravascular coagulation. The frantic 


therapeutic cascade was futile in spite of blood, hys- . 


terectomy, and so forth. Autopsy by John Budd re- 
vealed three V-shaped lacerations exposing the venous 
sinuses, extending up from the old repaired laceration. 
Lanugo hair and fetal squamous cells were found in.a 


right ovarian vein thrombosis, as well as in the heart, 
lungs, and brain. The lesson to remember from this 
case is to beware of the masking effect of analgesia, 
which could delay the diagnosis. 

DR. CHARLES KIMBALL, Seattle, Washington. My rec- 
ollection of Paul Steiner's material regarding amniotic 
fluid embolism fatalities is that the presence of fetal 
squames and lanugo hairs in the basal brain arterioles 
produces ischemia and hypoxia in the hypothalamic- 
hypophyseal circulation. Hypoxia in this vital area of 
the visceral nervous system is known to induce hypo- 
tensive shock and vascular collapse. Evidence from re- 
cent research strongly suggests shock from any and 
perhaps all causes related to overwhelming release of 
enkephalin and other opioid peptides in central ner- 
vous system and circulating fluids, which compounds 
the central nervous system anoxia and may be the lethal 
mechanism in amniotic fluid embolism fatalities. 

The opiate antagonist (Narcan) has been found to 
reverse shock and vascular collapse in both animal and 
clinical studies. I think it should be used in all hypo- 
tensive shock, since it has no known adverse effects even 
in a very large dosage. 

Dr. CHARLES SmrIPP, Seattle, Washington. Eleven 
years ago I presented to this society, during a show- 
and-tell presentation, the use of an intra-aortic balloon 
catheter for the control of uterine hemorrhage asso- 


ciated with amniotic fluid embolus. Use of intra-aortic 


balloon catheter is a modality that should be remem- 
bered. It buys time and allows catching up on blood 
replacement so that definitive care can be accom- 
plished. Incidentally, this patient survived. 

Dr. MULDER (Closing). I think Dr. Kimball touched 
on the important point, as did Dr. Boyd, that embolism 
that occurs late is often due to amniotic fluid trapped 
in the maternal sinuses, which 1s released later. This is 
most often noted following a cesarean section. I think 
this explains the delayed amniotic fluid embolism that 
we occasionally see. 


Analysis of 2136 genetic amniocenteses: Experience of a 


single physician 


. Frederick W. Hanson, M.D., Frances R. Tennant, Ph.D., Elinor M. Zorn, M.D., and 


' Steven Samuels, Ph.D. 
Davis, California 


Between 1979 and 1984, 2136 midtrimester genetic amniocenteses were performed by a single physician 
at the University of California (Davis) Medical Center. The medical records were reviewed for maternal 
age, amniocentesis indication, ultrasound findings, location of placenta, location of the needle insertion 
(transplacental versus nontransplacental), color of the amniotic fluid, results of prenatal testing, 

-` complications of procedure, and pregnancy outcome. Follow-up data were available for 88% of the 
pregnancies. There were 38 miscarriages (1.9%), 18 stillbirths (0.9%), and four neonatal deaths (0.2%), 
resulting in a total postprocedural loss rate of 3.1%. Miscarriage within 2 weeks of amniocentesis occurred 
in only 0.4% of procedures (seven of 1918). No significant difference in pregnancy outcome was noted 
between transplacental and nontransplacental amniocentesis. Greenish brown discolored amniotic fluid 
was found in 3.6% of procedures (76 of 2136). In this group there was a 14.5% fetal loss rate with an 
overall 22.4% adverse outcome. (Am J OBsTET GYNECOL 1985;152:436-43.) 


Key words: Genetic amniocentesis, transplacental, miscarriage, discolored amniotic fluid, 


stillbirths 


Amniocentesis was first described in 1882 as a 
method for treating polyhydramnios. Barr’s classic 
publication in 1949 opened the way for Fuchs and Riis's 
work on antenatal sex determination. Steel and Bregs's 
successful culture of amniotic cells and the work of 
many others ultimately led to the use of amniocentesis 
for prenatal diagnosis of chromosomal disorders, neu- 
ral tube defects, and inborn errors of metabolism. 

This report was stimulated by the publication of Por- 
reco et al.! in which it was stated that anterior placen- 
tation was associated with a twofold increase in preg- 
nancy loss compared with posterior placentation. Most 
` published studies on the hazards of midtrimester pre- 
natal diagnosis represent multiinstitutional and mul- 
tiinvestigator reports." The prenatal diagnosis pro- 
gram at the University of California (Davis) Medical 
Center at Sacramento offers the unique opportunity to 
review the risks of midtrimester amniocentesis in a 
large patient population without the variables associ- 
ated with multiple physicians and institutions. The ex- 
perience of a single physician will be reviewed. 
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Anc 


Methods 
The University of California (Davis) Medical Center: : 
prenatal diagnosis program, part of a statewide nett . 
work of 19 centers, has performed more than 3000 
midtrimester amniocentesis procedures since 1976. 
This report concerns over 2000 amniocenteses per- 
formed by one of the authors (F. W. H.) between 1979 

and 1983. | 

The authors believed that to evaluate properly the 
procedure-related morbidity and loss and the risks of 
transplacental amniocentesis on morbidity and mor- 


.tality, all cases with preamniocentesis complications, 


such as bleeding and cramping, or with potential in- 
creased risk factors, such as multiple gestation, elevated ` 
a-fetoprotein, or chromosomal abnormalities revealed 
at amniocentesis, should not be considered. These cases 
would a priori be at high risk for subsequent adverse 
outcome. There were 218 of these a priori high-risk 
cases and 1918 remaining a priori low-risk cases. Data 
for each variable were not available for all subjects stud- 
ied. The data were evaluated for the effect of maternal 
age (over and under 35 years), gestational age at the 
time of amniocentesis (weeks since last menstrual pe- 
riod + 1 week), location of amniocentesis (transplacen- 
tal or not), and color of the amniotic fluid. To compare 
our data with those in other published studies, preg- 
nancy loss data were divided into the following cate- 
gories: 2 weeks after amniocentesis, <28 weeks’ ges- 
tation (miscarriage), 228 weeks’ gestation (stillbirth), 
and neonatal death (within 1 week of birth). 


^ 
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Table I. Indications for amniocentesis in 2136 
patients undergoing midtrimester prenatal 


diagnosis 

Maternal age 1651 . 13:9 

Prior trisomy 21 child 70 3.8 

Family history of 25 1.2 
Down's syndrome 

Prior trisomy 13 child 4 0.2 

Prior trisomy 18 child 13 0.6 

Prior XO chromosome 6 0.3 
anomaly 

Prior XXY chromo- l 0.0 
some anomaly 

Child with other defect 5 0.2 

Balanced translocation l 4 0.2 

Prior neural tube 79 3 
defect 

Family history of 34 1.6 
neural tube defect 

Prior omphalocele 4 0.2 

Prior hydrocephalus 10 0.5 

Fetal abnormality 2 0.1 

Metabolic disease ~ 42 0.6 

Family history of ll 0.5 
X-linked disorder i 

Anxiety 199 9.3 

Other 6 0.3 

Total 2136 100.0 





The program at the Sacramento Medical Center is 
comprehensive. All patients are screened and individ- 
ually counseled by a geneticist. Real-time and static B- 
mode ultrasound are used to study fetal viability and 
gestational age, to determine placenta location, to iden- 
tify fetal and pelvic abnormalities, and to select the site 
for amniocentesis. Amniocentesis is then performed. 
After application of a povidone iodine (Betadine*) skin 
preparation, a 1% lidocaine (Xylocaine?) local anes- 
thetic is administered, and a 20-gauge spinal needle is 
used for amniocentesis. For chromosomal analysis and 
a-fetoprotein assay, 24 to 36 ml of amniotic fluid is 
removed. Rh immunoglobulin (300 pg) is routinely ad- 
ministered to Rh-negative patients, unless the father of 
the baby is documented to be Rh negative. Anterior 
placentation is not considered a contraindication to am- 
niocentesis. Attempts are made to locate a placenta-free 
site; if one is not available, a site at the margin of the 
placenta away from the umbilical cord insertion is 
sought. 

Statistical analysis. The data were keypunched, ver- 
ified, and entered into a file on a University of Cali- 
fornia VAX 11/780 computer. Frequency tables were 


*The Purdue Frederick Company, 50 Washington St., Nor- 
walk, Connecticut., 

fAstra Pharmaceutical Products, Inc., 7 Neponset St., 
Worcester, Massachusetts. 
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Table II. Gestational age (weeks since last 
menstrual period) at the time of amniocentesis 
based on biparietal diameter measurements 






Gestational 
age* 






13 10 0.5 
14 50 2.3 
15 213 10.0 
16 621 29.1 
17 687 32.2 
18 344 16.1 
19 115 5.4 
20 50 2:3 
21 ze 1.0 
22 14 0.7 
23 l 0.0 
24 4 0.2 
25 4 0.2 
26 l 0.0 
Total 2136 100.0 


: *Weeks since last menstrual period + 1 week. 


generated by the statistical analysis system. Statistical 
significance of two-way tables was assessed by X^ anal- 
ysis. The effect of a transplacental tap on the probability 
of miscarriage or neonatal death, adjusted for mother's 
age, weeks of gestation, and color of amniotic fluid, was 
evaluated by multiple logistic regression. 


Results 


The demographic data of the study population were 
not significantly different from other published stud- 
ies.. Initially 2136 subjects were evaluated. Subject 
ages varied from 16 to 49 years, and 1521 subjects were 
>35 years of age. 

The indications for amniocentesis are given in Table 
I. The most common indication was maternal age 
(77.3%); maternal anxiety was second (9.3%). 

Table II shows that most amniocenteses were per- 
formed between a gestational age of 15 and 19 weeks 
since the last menstrual period. 

Anterior placental implantation was found in 46.976 
(1001) of patients and posterior in 42.0% (898); the 
remainder, 11.1%, were considered to be other (fundal, 
lateral) or not stated. 

Amniocentesis, however, was carried out through 
placental tissue in only 28.7% (613) of cases and 
through nonplacental tissue in 71.3% (1523). 

The frequency of needle insertion and the necessity 
for a repeat tap are given in Table III; 96% of first- 
attempt amniocenteses were successful, with 2476 re- 
quiring a second visit. The majority of repeat taps were 
performed because adequate fluid could not be ob- 
tained at the initial amniocentesis. 

Table IV indicates the color of the fluid obtained at 
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Table III. Frequency of needle insertion and 
indications for repeat tap 


One insertion 1887 88.3 

Two insertions 148 6.9 

Three or more 10 0.4 
insertions 

Repeat tap, no d 1.7 
fluid 

Repeat tap, no 5 0.2 
growth | 

Not stated 49 eee 

Total 2136 100.0 


Table IV. Color of amniotic fluid obtained at 
amniocentesis in 2136 patients 


Straw 1843 | 86.3 
. Red, clearing — 140 | 6.6 
Red throughout 2] 1.0 
Greenish brown 76 3.6 
Not stated 56 2.6 
Total 2136 100.0 


amniocentesis. Straw-colored or initially red but clear- 
ing fluids were considered normal and made up 92.9% 
of the fluids obtained; 4.6% of fluids were considered 
abnormal (red throughout or greenish brown). When 
all 2136 subjects were considered, 14.5% of abnormal 
fluids were found to be associated with a fetal or neo- 
natal death. 

Table V shows that 92.9% of the deliveries were con- 
` sidered to be normal term deliveries and that 3% of 
fetal outcomes resulted in some type of loss (miscar- 
riage prior to 28 weeks, stillbirth from 28 weeks to term, 

or neonatal death). Table VI demonstrates the rela- 
= tionship of maternal age and outcome in the low-risk 
group. The observed rates of adverse outcomes were 
higher in women #35 years, but did not reach statistical 
significance. 

Table VII shows the potential effect on complications 
of traversing the placenta during amniocentesis. 
There was no increased adverse effect associated with 
transplacental amniocentesis. Only seven miscarriages 
(0.4%) occurred within 2 weeks of amniocentesis. 

Table VIII shows the relationship of the location 
of the tap to later pregnancy outcomes. There are 
fewer observed abnormal outcomes (6.5%) in the 
transplacental group than in the nontransplacental 
group (7.4%), but the difference is not statistically sig- 
nificant. 

Table IX shows the cases divided by color of amniotic 
fluid and by subsequent pregnancy outcomes. The high 
rate (13.5%) of miscarriage, stillbirth, and neonatal 
death in patients with greenish brown fluid is striking, 


June 15, 1985 
Ns Am J] Obstet Gynecol 


Table V. Pregnancy outcome in 2136 patients 
undergoing midtrimester genetic 


amniocentesis 

Norma] male infant 894 45.9 

Normal female infant 917 47.0 

Miscarriage at 28 weeks 38 1.9 

Stillbirth at 28 weeks 18 0.9 

Neonatal death at 7 days 4 0.2 

Abnormal infant (not 34 1.7 
detectable prenatally) 

Premature birth at 2 1.4 
35 weeks 

Small-for-gestational 17 0.9 
age infant 

Unknown 187 8.8 


Total 2136 100.0 


as is the high rate of premature/small—for—gestational 
age infants (5.8%). Pregnancies with straw-colored fluid 
were generally at lowest risk. The associations are 
highly significant (p « 0.001). 

Table X shows that there was a slight but statistically 
significant (p « 0.05) trend for poorer outcomes with 
earlier gestational age at the time of amniocentesis. 

Logistic regression analysis related the occurrence of 
miscarriage, stillbirth, or neonatal death to gestational 
age, maternal age, and color of fluid and to whether 
the tap was transplacental or not. Each risk factor was 
adjusted for the others. Only the color of the fluid was 


statistically significant in this analysis (p « 0.05). 


Comment 


Numerous studies both at the large-scale national 
collaborative level as well as the multiinstitution and 
single institution level have addressed themselves to the 
risks and safety of amniocentesis for midtrimester pre- 
natal diagnosis." Amniocentesis-related miscarriage 
rates have varied from a low of 0.3% to 0.7% as re- 
ported by Philip and Bang" to a high of 2.89% reported 
in the National Institute of Child Health and Human 
Development collaborative study. Unfortunately, it is 
difficult to compare studies since a uniformity of def- 
inition is lacking. Most studies designated loss prior to 
28 weeks as a miscarriage and beyond 28 weeks as a 
stillbirth. Other studies have only described total losses. 

O'Brien" recently reviewed nine major published 
studies reporting on fetal risks of amniocentesis. He 
reported an approximately 1% mean rate of vaginal 
bleeding (1.2%) and fluid leakage (1.0%). Comparable 
figures for our prenatal diagnosis program are 0.4% 
and 0.2%, respectively. In 9586 patients a mean abor- 
tion rate of 1.6% (range, 1.0% to 2.9%) was observed. 
A prospective investigation of spontaneous abortion 
following amniocentesis revealed a 0.6% increased 
abortion rate in subjects as compared to controls (2.1% 
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Table VI. Pregnancy outcome by maternal age in 1918 low-risk pregnancies undergoing midtrimester 


genetic amniocentesis” 


Outcome 


Normal 

Miscarriage and neonatal death 

Abnormal infant (not detectable prenatally) 
Premature/small—for—gestational age infant 


Total 


Age (yr) 


Under 35 35 and older 


94.4 1161 92.4 
2.2 38 3.0 
1.6 25 2.0 
1.8 31 2.4 

100.0 1255 100.0 


* A priori low-risk singleton pregnancy. Information was missing for 165 pregnancies. 


Table VII. Complications of midtrimester genetic amniocentesis by location of amniocentesis in 1918 patients* 


Not transplacental 


: 


None 121 
Cramping 

Bleeding 

Fluid leakage 

Pain 

Miscarriage (within 14 days) 

Fetal injury 

Other 


Total 


— M CTE et Q4 03 WO Cn 


1232 


Location 


Transplacental 


* À priori low-risk singleton pregnancy. Information was missing for 173 pregnancies. 


Table VIII. Pregnancy outcome compared to location of amniocentesis in 1918 patients undergoing 


genetic amniocentesis* 


Not transplacental 


Outcome 
Normal 
Miscarriage (under 28 weeks) 
Stillbirth 


Neonatal death 
Abnormal infant (not detectable prenatally) 
Premature birth at «35 wk 
Small—for—gestational age infant 


Total 


Location 


Transplacental 


92.7 483 93.6 
1.8 8 1.6 
El 3 0.6 
0.2 I 0.2 
2.0 9 ].7 
E3 8 1.6 
1.0 4 0.8 

100.0 516 100.0 


*A priori low-risk singleton pregnancy. Information was missing for 165 pregnancies. 


versus 1.596). The spontaneous miscarriage rate («28 
weeks) after exclusion of a priori high-risk cases in our 
study was 1.7%. If, however, one considers a sponta- 
neous abortion as being procedure related only if it 
occurs within 2 weeks after the procedure or if it follows 
postamniocentesis bleeding or leakage of fluid, the rate 
was 0.496. Total fetal loss and neonatal death in our 
study amounted to 3.1% compared to the 4.1% re- 


ported by O'Brien" from three studies. The United 
States and Canadian collaborative studies"! were unable 
to demonstrate an increased risk of prematurity, preg- 
nancy loss, or fetal morbidity. O'Brien" in his report 
concluded that there was a real fetal and neonatal risk 
associated with second-trimester amniocentesis, the 
magnitude of which remains controversial. 

The study of Porreco et al.’ reported a twofold in- 


440 Hanson et al. 


june 15, 1985 
Am J Obstet Gynecol 


Table IX. Pregnancy outcome in 1918 patients compared to color of amniotic fluid obtained at genetic 


" amniocentesis* 
Qutcome 

Normal 1425 3.7 107 

Miscarriage, stillbirth, 34 ue 6 
and neonatal death 

Abnormal infant (not 26 1.7 4 
detectable prenatally) 

Premature/small—for— 36 2.4 0 
gestational age infant 

Total 1521. 100.0 1i 


Red, clearing 


Color 


Red throughout 


Greenish-brown 


e ee T % 


91.5 95.0 4] 78.8 
5.1 E: 5.0 7 13.5 
3.4 0 0.0 ] 1.9 
0.0 0 0.0 3 5.8 

100.0 20 100.0 52 100.0 


*A priori low-risk singleton pregnancy. Information was missing for 208 pregnancies. 


Table X. Pregnancy outcome compared to gestational age at the time of genetic amniocentesis in 1918 


low-risk pregnancies* 


13-16 


Outcome 


Normal infant 680 99.9 

Miscarriage, stillbirth, | 24 4.3 
and neonatal death 

Abnormal infant (not 15 2.0 
detectable prenatally) 

Premature/small—for— 18 2.4 
gestational age infant 

Total: 797 100.0 


Weeks of gestation 


17-18 19-26 


[ove | a jJ Nw | r jJ No | a 


787 93.] 164 = 95.3 
22 2.6 3 i7 
16 19 2 12 
19: 22 3 1.7 

844 100.0 172 100.0 


*A priori low-risk singleton pregnancy. Information was missing for 165 pregnancies. 


creased fetal loss associated with anterior placentation. 
Though it was not stated as such, it was assumed that 
transplacental amniocentesis was the suspect risk factor 
in those cases, In our study we were unable to dem- 
onstrate any difference in complications or pregnancy 
outcome with transplacental amniocentesis. 

Maternal age was not a statistically significant factor 
affecting outcome in this selected population. There is 
a trend for procedures done at <16 weeks of gestation 
to have outcomes slightly poorer than those done later 
in pregnancy. In part this may reflect the greater op- 
portunity to undergo spontaneous abortion. Samuels" 
has stressed the need for use of the fetal life table 
method for predicting fetal loss rates. 

The color of the amniotic fluid was the only variable 
that proved statistically significant with regard to ad- 
verse outcome. This finding has been reported by 
others,” ^" but the degree of risk was unexpected. 
Twenty-two percent of the greenish-brown fluids had 
a less than optimal pregnancy outcome and will be the 
subject of a future report. 

Relatively few published reports address the influ- 
ence of physician experience with regard to risks of 


amniocentesis. Young et al." could show no difference, 
whereas Verjaal et al^ showed a higher rate of fetal 
loss associated with less physician experience. The fre- 
quency of bloody taps has been reported to decrease 
with experience.” * The Canadian collaborative study’ 
was able to demonstrate no difference in success at 
obtaining fluid and physician experience. | 

In summary, the data reported in this study are con- 
trolled for physician experience and therefore may rep- 
resent the minimal figures for the risks and compli- 
cations associated with midtrimester prenatal genetic 
amniocentesis under the optimal circumstances of an 
experienced operator with a stable support system of 
counseling, ultrasound, and laboratory analysis. 

We were unable to confirm the previously reported 
increased fetal loss associated with anterior placen- 
tation. 
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Editors’ note: This manuscript was revised after thesé 
. discussions were presented. be 2 


Discussion l 


Dn. THOMAS G. onis San Diego: California 


Above and beyond Dr. Hanson’s effort to analyze the 


many facets of risk associated with midtrimester genetic ' 
amniocentesis, his unique personal experiece, which: .- 


is presented here, deserves recognition as the most ex- 
tensive ever reported by an individual physician. This 


volume of experience alone, when added to previously: | 


reported data, makes a significant contribution to our 
understanding of the risks of genetic amniocentesis. * - 


"The author makes no specific claim as to the role of-- 
physician’ experience in reducing risk. He does suggest. 


a lower abortion rate in his cases: compared with a com- 


'- , bined study review. Yet his data when: evaluated. for 
. overall pregnancy loss are. comparable to ‘several re- ^ 
ports of individual or even multiple physician experi- 


ence. In addition, the exclusion of the so- -called a priori 
high-risk cases, defined as those with a history of bleed- 
ing or cramping, multiple gestation, elevated a-feto- 


. 
^s b. ins . 
Hig saa 
` 


protein or.chromosornal abnormality, as wellas the lack ` 
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"E of dai for some variables, varying from table to table, 
za makes the interpretation of the remaining data some- 


hat difficult. There is a suggestion that the 218 a priori 
high- -risk’ cases excluded from analysis in Tables VI 


through X have a pregnancy loss rate higher than the 


remaining cases. As stated by the author, 14.5% of all 
abnormal fluids were associated with pregnancy loss, 


" while in the selected ‘cases it would appear that 11.1% 


‘of such abnormal fluids (eight of 72) were associated 
with pregnancy loss. Was the pregnancy loss rate higher 
for multiple pregriancies? Further information regard- 
ing these excluded cases would be helpful. 

` Several authors previously reporting their experi- 
ence with amniocentesis or reviewing previous studies 


' have emphasized the importance of similarity in study 


design to enable meaningful comparison of published - 
reports. Dr. Hanson has: made a real effort to accom- 
plish this, as stated i in his paper, but there remains a 


. real neéd for overall standardization so that meaningful 


accurate comparisons can be made. In this regard and 
relating to the study presented here, Dr. Hanson has 
chosen to classify fetal losses at up to 28 weeks’ gestation 
as miscarriages, but would it not be more appropriate 


` to use some standard relating to potential neonatal sur- 
. vival, such as 24 or 26 weeks’ gestation, particularly in. 


this day of effective treatment of the tiny premature 
infant? It should be noted that the ratio of 18 stillbirths 


| (over 28 weeks) to four neonatal deaths, reported here, 


seems somewhat unusual. In my experience babies are - 


more frequently born alive even at. gestational ages of > 
.. «28 weeks. 


In correlating gestational age at the time of amnio- 


xe ceritesis with pregnancy loss in Table X, it is observed 
that earlier attempts are related to increased loss. Since 


genetic amniocentesis is recommended by most to be 
performed from 15 to 18 weeks, this comparison might 


| well be ‘more meaningful if the categories presented 


‘were as follows: «15. weeks, 15 to 18 weeks, and >18 


. _ weeks. 


"Another question relates to the category abnormal 


| (not detected prenatally) which includes a significant 
" number ‘of cases in several of the outcome tables pre- 


sented. No definition of. this category appears in the 


text ‘of. the report; it needs clarification. 


“One: frequent Observation by previous investigators - 
has: been an association between multiple taps or at-. 
tempts and increased pregnancy loss. Although data. 
are presented regarding number of attempts, the au- 


. thor makes no comparison of this factor with outcome. 


“My. own observation, confirmed by others, is that late 
sequelae to ‘genetic amniocentesis may be significant. 


Such consequences: may be reflected by premature la- 
. bor, premature rupture of membranes, intrauterine 
growth: retardation, or late ‘pregnancy hemorrhage. 
+ The review by: O'Brien, included as reference 13, re- 
-. ports associations with increased cesarean delivery rates 
,. and with orthopedic deformations of the lower extrem- 
_ itiés which ' may be attributed to prolonged oligohy- 
l dramnios. Has Dr. Hanson made any observations re- 


‘lated. to these associations? 
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This report represents a significant contribution to 
our knowledge of the consequences of genetic amnio- 
centesis. Despite the present enthusiasm of some and 
the wide publicity relating to chorion villus sampling, 
my personal feeling is that genetic amniocentesis will 
continue to play a significant role in prenatal genetic 
diagnosis. The present study confirms our impression 
that the procedure has minimal yet definable risks. 

Dr. RoBERT GOODLIN, Omaha, Nebraska. I would 
argue that the expertise in doing amniocentesis con- 
cerns the ultrasonographer. In our clinic there are at 
least two technicians who are superexperts in locating 
amniotic fluid. When any of our staff works with these 
two women, we never miss in obtaining amniotic fluid. 
Under different circumstances, however, the fluids are 
often bloody and sometimes we fail. 

One problem which we see repeatedly in the older, 
multigravid individual is the frequent Braxton-Hicks 
contractions. Many times we can locate the amniotic 
space, only to haye it disappear during a prolonged 
contraction. When we measure the amniotic fluid pres- 
sure during these Braxton-Hicks contractions, it is of- 
ten increased. 1 have been puzzled as to why these 
apparent contractions at 16 weeks do nothing to the 
cervix. The women usually state that they can feel them, 
however. My question is, “What does Dr. Hanson do 
when confronted with frequent Braxton-Hicks con- 
tractions and an amniotic space that is shifting?” 

My third question concerns the indication for am- 
niocentesis when the patient has had a previous fetus 
with hydrocephalus. Dr. Hanson had a category for 

“other anomalies,” 
include hydrocephalus, since we know that the subse- 
quent pregnancies can be associated with other neural 
tube anomalies. However, I am unaware of any specific 
indications for amniocentesis for hydrocephalus. 

Dr. S. GAINER PILLSBURY, Long Beach, California. 
I would like to ask Dr. Hanson a question. Since there 
seems to be an increased incidence of pregnancy loss, 
is the finding of greenish or brownish fluid an indi- 
cation for fetal surveillance at the ume of fetal viability 
with nonstress or contraction stress tests and that sort 
of thing starting at 26 or 28 weeks? 

Dr. FRANK GAMBERDELLA, Santa Barbara, Califor- 
nia. Dr. Frigoletto reported, I believe in Obstetrics and 
Gynecology about 6 or 8 months ago, the need for si- 
multaneous ultrasound-directed needle aspiration as 
opposed to scanning and then subsequently inserting 
the needle. I was wondering whether in your studies 
this was done on a routine basis or only on occasion. 

Along the lines of what Dr. Goodlin stated, there are 
radiologists in this country who are doing amniocen- 
tesis. I can tell you that in Santa Barbara one of our 
radiologists, who is an ultrasonographer, has probably 
done the majority of second-trimester genetic taps, the 
reason being that he is an excellent ultrasonographer. 
Would you comment on that approach. 

DR. RICHARD ALLEN, Portland, Oregon. I have two 
questions. Is the brownish or bloody fluid incidence 


and I would presume that would. 
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increased by the fact that you are making transplacental 
taps about 28% of the time? Do you think transcervi- 
cal chorionic villi sampling will make amniocentesis 
obsolete? 

Dr. HANSON (Closing). No, I do not think amnio- 
centesis will become obsolete for a variety of reasons— 
you already knew I was going to say that. One is that 
with chorionic villus biopsy you lose all of your ultra- 
sound benefits for picking up structural abnormalities. 
We frequently have patients coming in for one indi- 
cation yet we find something totally unanticipated. We 
are averaging about 40 or 50 dead fetuses a year prior 
to a tap. 

I have not simultaneously scanned and tapped any 
individual, partly because I perform 18 or 20 taps con- 
secutively. Other problems are with sterilization and 
with the need for about five hands to operate the equip- 
ment. I have said from the podium many times I am 
only as good as the ultrasound technician. The three 
women I worked with were superb. They were better 
than the radiologists who are doing ultrasound studies. 
We have the same political problems in our town and 
within our hospital as you have experienced in Santa 
Barbara, but I do not want to get into that. Regarding 
hydrocephalus, it is well known that hydrocephalus can 
occur one time and a neural tube defect in another area 
in a subsequent pregnancy, and that is the reason some 
of these patients are being scanned. We have never 
failed to obtain an amniotic fluid specimen from any 
patient. I do not do anything about contractions. If a 
contraction happens to be in the way, we have the pa- 
tient walk while we check another patient, and it usually 
disappears. You see contractions in almost all patients. 
Ás far as multiple gestations are concerned, I am plan- 
ning to write a paper on that. I have experience with 
55 sets of twins and one set of quadruplets. We have 
not lost a single fetus that has not been severely struc- 
turally abnormal or had abnormal chromosomes. We 
have been able to successfully tap every sac. Fortunately, 
the quadruplets were only in two sacs, containing three 
fetuses and one fetus, which made it a little easier. We 
used dye in all multiple gestations. 

We set out to prove two points. One was to look at 
the risks of transplacental amniocentesis and to gain 
more than hearsay data. I think we accomplished that. 
We also wanted to attempt to look at the true risks of 
amniocentesis, at the impact of combined versus single 
institution studies, and at the variable experience in 
those situations that are known to have higher risks of 
spontaneous abortions. I hope we accomplished those 
goals. We could easily discuss only cases that have com- 
plete data. My biostatistician informed me that 10% 
incomplete data was insignificant. There was no reason, 
because of the large numbers and the time over which 
we did this study, to suspect there would be any peculiar 
trend other than what we have been seeing over the 
years. My personal experience is approximately 4000 
cases now. I do not think I could improve my technique. 
I think the greatest difficulty is in those situations in 
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which you know you should not tap and you go ahead 
and do it anyway. I am forced sometimes into that sit- 
uation because of the unusual distances some of our 
patients have to travel. 

It is difficult to scrutinize one's own work and discuss 
it in such forums without seeming defensive and/or 
egotistical—I guess I will do both. Our data are larger 
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than the United States or Canadian collaborative stud- 
ies. I certainly think that the miscarriage rates of 0.4% 
within 2 weeks or 1.7% up to 28 weeks or total loss of 
3% are very favorable and as good as any published 
study of which I am aware. Thank you for the oppor- 
tunity to preserit these data. 
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: « Abdominal pregnancy: A study of twenty-one 


consecutive cases 


jack G. Hallatt, M.D., and James A. Grove, M.D. 
Los Angeles, California 


Early abdominal pregnancy is self-limited by hemorrhage from trophoblastic invasion, with complete 
abortion of the gestational sac that leaves a discrete crater which is sometimes difficult to identify. 
Advanced abdominal pregnancy survives the hemorrhage of trophoblastic'invasion and partial tubal 
abortion and implants secondarily in the first trimester on any adjacent structure. It may progress to term if 
not diagnosed or interrupted by abruptio placentae and have spurious labor and fetal death. A case of 
cornual abortion with secondary implantation on the uterus is discussed. (AM J OBSTET GYNECOL ` 


1985;152:444-9.) 


_ Key words: Abdominal pregnancy, hemoperitoneum, cornual abortion 


Ninety-nine percent of all pregnancies are intra- 
uterine. One percent is extrauterine. Ninety:eight per- 
cent of all extrauterine pregnancies are intratubal, 196 
is ovarian, and 196 is primary or secondary peritoneal 
implantations. The etiology of extrauterine pregnancy 


is primarily entrapment of the zygote or gamete iñ 


fibrotic pockets in the endosalpinx which are due to 
prior infection or surgical adhesions or occlusion. This 
etiology does not apply to primary abdominal preg- 
nancy or ovarian pregnancy. Early abdominal preg- 
nancy is a primary peritoneal implantation which usu- 
ally aborts early in the first trimester because of hem- 
orrhage which disrupts the implantation site. Advanced 
abdominal pregnancy occurs when the first-trimester 
implantation is partially disrupted and the viable 
pregnancy continues active implantation through the 
twelfth gestational week, involving secondarily all ad- 
jacent structures. After the twelfth week, the placenta 
grows in thickness and circumference only, and sec- 
ondary implantation and hemorrhage from tropho- 
blastic invasion no longer occur.' The pregnancy may 
progress to term unless diagnosed or intérrupted by 
the many accidents to which it is subject. A review of 
the literature by Nesbitt,? in 1955, revealed 258 cases 
of lithopedion, which is the énd result of undiagnosed 
and untreated advanced abdominal pregnancy. The 
present study is further evidence of the difficulty in 
diagnosing unruptured ectopic pregnancy, which is the 
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only way to prevent the catastrophic morbidity of ad- 
vanced abdominal pregnancy. A study of these curious 
natural experiments in human reproduction adds to 
our incomplete knowledge of the mechanisms of hu- 
man reproduction. A much needed classification of ab- 
dominal pregnancy is suggested. 


Material and analysis 

This study of abdominal pregnancy is part of a de- 
tailed analysis of 1475 patients with ectopic pregnancies 
admitted to Kaiser Permanente Hospital, in Los An- 
geles, from 1953 to 1984. Table I shows the obstetric 
experieiice and classifies abdominal pregnancies into 
three groups. Ovarian pregnancy is the most common. 
abdominal pregnancy, composing 1% of all ectopic 
pregnancies. Ít is a distinctly separate clinical entity that 
occurs exclusively in the ovary, which has no peritoneal 
covering. Its features have been previously reported, 
and it is excluded from this study. The peritoneal im- 
plantations fall into two separate groups, based on the 
duration. of the pregnancy. Table II summarizes the 
findings in early abdominal pregnancy, which cannot 
be distinguished from tubal pregnancy preoperatively. 
The first symptom was vaginal bleeding, which oc- 
curred in six of the 12 patients. The second symptom 
which led to the diagnosis was the sudden severe pain 
of hemoperitoneum, which averaged 767 ml and was 
diagnosed by culdocentesis. Operation occurred early 


_ in the first trimester, 52 days from the first day of the 


last normal menstrual period, or an average of 38 ges- 
tational days. In Case 6, who was infertile, hemorrhage 
occurred on gestation day 16 by dates and basal body 
temperature. At operation, the tubes and ovaries were 
normal and a small clot was noted on the anterior sur- 
face of the uterus. When the clot was removed, it left 


_asmiall, discrete bleeding crater which was resected and 




































Fig. 1. Placental invasion of myometrium at exit of cornual fistula. 


J Table I. Ectopic pregnancy, obstetric experience 
-from 1953 to 1984 at Kaiser Permanente Hospital, 
Los Angeles 





Total No. of deliveries 


| 120,000 
Ectopic pregnancies 1475 
_ Tubal pregnancies 1439 
Abdominal pregnancies 36 

h pregnancies 15 

y abdominal pregnancies 12 

lvanced abdominal pregnancies 9 


revealed villi microscopically. The gestational sac was 
not identified. A crater was described in six of the 12 
cases. In Cases 3 and 4, the crater was on the tube and 
not in it, as demonstrated by tubal patency with meth- 
~ylene blue dye injected into the fundus with the cervix 


. - occluded. There was no tubal enlargement or hema- 
SE tosalpinx. In most cases the management consisted of 






suture hemostasis. Cases 10, 11, and 12 present an in- 
 teresting clinical entity. In spite of a significant hemo- 


: peritoneum, the implantation site could not be iden- 


-~ tified. The tubes and ovaries were normal. A small ges- 


. ^«.- tational sac was floating in the hemoperitoneum in case 


i 12. In cases 10 and 11, the general surgeon explored 

.. the upper abdomen. A normal-appearing corpus lu- 
“teum was seen in all three cases. The postoperative 
course was normal. The characteristic feature of early 
abdominal pregnancy is a complete abortion of the ges- 
tational sac that leaves a discrete crater. 

Table HI summarizes the features of nine advanced 
abdominal pregnancies. The patients, who averaged 
over 33 years of age, were older than the usual patients 
with ectopic pregnancies. Two patients gave a history 
. of a prior ectopic pregnancy. Five patients gave a his- 

= tory: of pain and/or bleeding in the first trimester, which 


















Fig. 2. Sites of previously reported primary pelvic peritoneal 
pregnancies. (From Obstet Gynecol 1968;31:649-53. Repro-. 
duced by permission of the American College of Obstetricians - 
and Gynecologists.) x 


was regarded as a threatened abortion. In Case 3 the : 
patient had a right tubal pregnancy 1 year after an — 
abdominal pregnancy. The abdominal pregnancy re-.- 
quired removal of the left fallopian tube. Four patients. 
had massive hemoperitoneum from abruptio placent 
which required an emergency operation that: led: oth 
diagnosis. Four normal-appearing fetuses w 
born, and one stillborn fetus had severe pr 
formities. Three normal-appearing fetuses w Te 

























- Case No. |. Age (yr) Race 
| l 1954 23 White 0 
2 1962 42 White 5 
3 1972 30 Black 0 
(4 1974 23 Black ] 
$ 1975 33 Black ] 
6 1980 37 White l 
7 1981 34 Black 2 
8 1981 28 White 2 
9 1982 31 Black 4 
10 1974 21 White 
11 1975 26 White 0 
12 1977 28 White 2 

| . Average 


LEC. White 

OLY. 1960 35 White | 
) M. F. 1966 31 Black l 
LM. 1967 36 White 2 
ALM. 1970 27 White l 
“LOM. 1972 32 Black l 
7 A.G. 1974 39 White l 

8 D.B. 1976 25 Black 

9 E.M. 1984 36 White 0 
Average 33.1 yr 


^ but previable. It was necessary to remove the. placenta 
n four cases for hemostasis. The implantation was in 
the pelvis i in all nine cases. The fallopian tube was in- 
" timately involved in eight of the nine cases. The possible 
-exception was in Case 8, which was thought to be a 
: cornual abortion with secondary implantation. The 
“tube was removed in seven of the cases in which the 
. placenta was removed. In Case 1 the patient had a 
diagnosis made by hysterography and was delivered of 
| a healthy viable baby (2 pounds, 15 ounces) with a hare- 
-lip and cleft palate. Since the implantation involved the 
sigmoid colon, the placenta was left in situ. The patient 
had an uneventful postoperative course and 2 years 
later was delivered vaginally of a term infant without 
incident. In Cases 6 and 8, the implantation involved 
the uterus and a hysterectomy was required for he- 














Table II. Early abdonnsl pregnancy: summary of significant findings in 12 patients | 


Days from last nórmal 
menstrual period to 


TC H emoperitoneum- 
pe 2 7» 100. 
n 60 82 2000 
: e 45 650 
: b 45 1000 
n 48 54 2000 
c a 31 350 
36 38 950 
: = 47 650 
62 65 500 
= 3300034 1000 
zs 35 49 100 


Days from last normal 
menstrual period to 






Hemo- 
peritoneum 


(ml) 


Transfused 
(units) 








203 
159 159 164 500 0 
52 0 127 0 0 
50 56 287 0 4 
35 35 180 1700 3 
24 0 280 0 0 
74 94 174 .0 3 
0 210 252. 2500 4 o 
96 98 100 4000 4 
196 days 1008 


mostasis. In Case 4 spurious labor at 41 weeks’ gestation. 


was followed by fetal death. The baby was grossly nor- 


mal when delivered abdominally. The implantation was. 


in the cul-de-sac in Case 6 and involved the sigmoid .— 
colon. Hemostasis was very difficult. The patient had : | 
a stormy postoperative course for 1 month and im- `= 


proved after drainage of a pelvic abscess. In Case 8 the - Í 


patient had a right salpingectomy, in 1974, for ectopic - | 


pregnancy. No uterine defect was noted at that time. 
Two years later at the time of operation for a 36-week | 


abdominal pregnancy implanted on the right. broad . 


ligament and uterus, a 1 to 2 cm defect was noted. in 
the right cornu. The fistula was: adjacent | to the gesta 


tional sac and placenta. Fig. 1 is a microsc )pic section po 





of the placenta invading the uterus. adjacent. to the fis- 
tula. No endometriinn or endosalpinx c could be iden- 




























 Wenshused 
E units) 






Implantation 


Aborted 





Right broad ligament | 
Cul-de-sac 7 cm crown-rump length 
Left tube Aborted 
Right cornu | Aborted 
Cul-de-sac Aborted 
Uterus Aborted 
Sigmoid colon Aborted 
Right cornu Aborted 
Guides Aborted 
0 Unknown Not found 
2 Unknown Not found 
0 . Unknown in abdomen Floating 


a Implantation do 







Surgical procedure 


Wedge resection of ovary 
Hemostasis 

Hemostasis 

Hemostasis 

Right salpingo-oophorectomy 
Resection 

Left tube 

Resection of right cornu 


Resection 


Abdominal exploration 

Abdominal exploration 

Intrauterine contraceptive 
device, 2 vr 

Abdominal exploration 

Intrauterine contraceptive 
device, 3 yr 





Surgical procedure 
“Pelvis a "He 2 id . Placenta not removed 
ToU |. 15 ounces 
$ Right pelvis = .Previable Right salpingo-oophorectomy + placenta 
— Left pelvis Previable Left salpingo-oophorectomy + placenta 
C Left pelvis Sullborn Left salpingo-oophorectomy + placenta 
.. Right cornu Stillborn Right salpingo-oophorectomy + placenta 
Left pelvis Stillborn Left salpingo-oophorectomy + placenta, hysterectomy 
| Left pelvis Previable Placenta removed, left salpingo-oophorec- 
| tomy + placenta 
Right pelvis Sullborn Hysterectomy, left salpingo-oophorectomy placenta 
Sullborn Placenta removed, hysterectomy 


5 Gul-de-sac 


tified in the fistula to indicate its origin in this preg- 
.. nancy. A history of pain and bleeding in the first trimes- 
TD ter could not be elicited. 








. < At the time of ovulation the mature ovum is covered 

bya sticky cumulus of granulosa cells which must be 
St before fertilization can occur. The ovum may re- 
main adherent to the follicle, become fertilized, and 





implant in the ovary as an ovarian pregnancy. It may 


X M float freely in the peritoneal cavity, become fertilized, 
and migrate to the opposite tube and implant as a tubal 


" (s pregnancy. Transmigration and contralateral npr 
. tation occur in 20% of all ectopic pregnancies. 


D t The 
ux ovum may be fertilized and gravitate into the cul-de- 
| sac or rany location in the peritoneal cavity, and on about 





day 6 will implant on whatever structure it is adj 
to as an abdominal pregnancy. This docume 
fertilization can and does occur in the peritoneal c 
and that implantation can and does occur withou € 
dometrium. The role of the endometrium is prim ' 
to prevent trophoblastic invasion of maternal blood ve 
sels and hemorrhage. This hemorrhage is the patho- 
logic course of early ectopic pregnancy. 7 
Ninety-nine percent of the zygotes which result in 
pregnancy reach the endometrial cavity and implar it a. 
a blastocyst. At this time, human chorionic gonadot 9 
pin is produced and by its luteotropic action. st qu: 
lates decidua formation and the succulent hy X 
tory endometrium known as Arias-Stella phei 
which by an unknown mechanism prote 
blood vessels and myometrium from. troph 






Tube and ovary norn 
Tube and | ovary nor ia 


Vaginal delivery | a 
Left hydrosalpins 
Tube and ovary n 
Tube and ovary n 
Postoperative hema 
16 days’ gestational age 
Tubal cautery, 1976 — 
Intrauterine contrace 

device, 3 yr => i 
Intrauterine contrace p 

device, 2 yr E 





























Comment. os 


Vaginal delivery y at tei 
1956; fibroids 6 ste 
salpingogram, 1956 ..— 

Fibroids ae 

Ectopic, 1967 

Spurious labor 

Amniotic sac intact 

Fimbria, hy sterosalpingogr 

Pelvic abscess | : 


Right cornual fistula m em 
Fibroids 
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vasion. Trophoblastic invasion and implantation cannot 
occur in decidua. This protects the uterine cavity from 
. complete obliteration. There is no Arias-Stella reaction 
or adequate decidua in the ovary, tube, or peritoneal 
|J. cavity to prevent the maternal hemorrhage which dis- 
, rupts the implantation site and aborts the gestational 
"sac as early as the sixteenth gestational day, as docu- 
-mented by Case 6 in the early abdominal pregnancy 
series. This leaves a bleeding crater which is the char- 
“acteristic feature of primary peritoneal implantation. 
Pregnancies have been reported in every part of the 
- peritoneal cavity, including the liver, spleen, and omen- 
tum. Friedrich,’ in 1968, reported a case of primary 
- peritoneal pregnancy implanted on the anterior leaf of 
“the broad ligament which aborted and left a crater that 
“contained villi. He found 23 additional cases in the 
: literature, the locations of which are shown in Fig. 2. 
. Apparently, the peritoneum does not allow the blas- 
tocyst to become completely imbedded, as occurs in the 
uterine endometrium and endosalpinx. Therefore, the 
- hemorrhage occurs in the confined implantation site 
_and aborts the gestational sac early. The endosalpinx 
is a more favorable implantation site than the perito- 
neum, and the hemorrhage may not completely disrupt 
.the pregnancy. Trophoblastic invasion and secondary 
implantation of viable villi can continue through the 
twelfth week after a partial tubal abortion or intr alig- 
: amentary extension.' This is thought to be the mech- 
. anism of most advanced abdominal pregnancies, since 
the tube was intimately involved in eight of the nine 
.cases. Five of the patients gave a history of vaginal 
bleeding and/or pain in the first trimester, which is 
consistent with rupture or partial abortion. Secondary 
implantation of a completely aborted gestational sac 
"(which is à common event in ectopic pregnancy) has 
. never been proved. Secondary implantation apparently 
requires maintenance of maternal circulation for via- 
bility and aggressive trophoblastic invasion of adjacent 
‘structures. Case 7 was probably a case of secondary 
implantation which advanced to 36 weeks before di- 
agnosis. Cornual pregnancy after salpingectomy has 
“been reported.*? The contractin g uterus can gradually 
abort the viable cornual pregnancy and prevent sig- 
-nificant bleeding. This is the only apparent explanation 
"for the lar ge hole in the right cornu of the uterus im- 
< mediately adjacent to the placental implantation on the 
-anterior surface of the uterus and bladder. The right 
< cornual fistula which admitted a finger did not contain 
. membranes or placenta, but villi do invade the peri- 
toneal exit of the fistula. This is consistent with partial 
progressive cornual abortion maintaining placental vi- 
ability for secondary placental implantation on the 
uterus and broad ligament. The left fallopian tube and 
ovary were normal and uninvolved, and the right fal- 
lopian tube had been removed previously. 





Advanced abdominal pregnancy should be suspected _ 
in cases of hemoperitoneum, abnormal presentations, 
feath death, spurious labor, and a history of infertility, . 
prior tubal operation, or threatened abortion. The 
management is an individualized operation as soon as- 
the diagnosis is made and adequate blood replacement. 


is available. 

All cases of hemoperitoneum, with or without a sub- 
tle menstrual irregularity, should have a determination 
of serum B-human chorionic gonadotropin to aid in 
the diagnosis of early abdominal pregnancy. 
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Discussion 


DR. TuoMas K. GRIFFITH, Corvallis, Oregon. It is 
said that less than 50% of advanced abdominal preg- 
nancies are diagnosed as such prior to laparotomy. I 
commend Drs. Hallatt and Grove for bringing our at- 


tention once again to this rather uncommon condition, - 
for to diagnose abdominal pregnancy, we must think _ 
abdominal pregnancy. Ideal obstetric management of — 
this potentially lethal problem implies early diagnosis 


and prompt intervention, but the authors have dem- 


onstrated the difficulties in establishing an accurate and. 


early diagnosis. One cannot overemphasize the impor- - > 


tance of establishing early prenatal care and maintain- 


ing an aggressive approach to correct diagnosis in sus- 
pected ectopic gestation, if the risks of advanced ab- 


dominal pregnancy are to be avoided. 

Advanced abdominal pregnancy truly presents a for- 
midable challenge to the most skilled clinician. A ma- 
ternal mortality rate of 6% to 14% has been reported, 
and the maternal morbidity associated with this con- 
dition may be awesome. Not uncommon are case re- 
ports that describe maternal clotting disorders, cata- 
strophic intraoperative bleeding from placental sepa- 
ration, postoperative bowel fistulas, and postoperative 
sepsis that persists for months. The fetus fares no bet- 


ter, as this present study demonstrates. Perinatal mor- 
tality rate averages 75%. The surviving infants expe- : 
rience a 30% to 90% chance of serious congenital mal- | 


formation, generally related to oligohydramnios. 
Drs. Hallatt and Grove have categorized some of the 
signs and sy "pou of late abdominal pregnancy, but 













une sainfta f feral movements digula alert one to the 
ERA of an extrauterine P A Abdominal 


er, bui not ; a consistent endis Diagnostic enter for 
Pi ray and u ultrasound examinations have also been es- 













om mali pregnancy fas been made. The risk 
abdominal catastrophe does not allow for a 
o atchful waiting, nor does the high fetal mor- 
d malformation rate warrant delay for fetal 
ndications. At operation, and after removal of the fe- 
he clinician must make a decision concerning the 
e of the placenta. Postoperative maternal morbidity 
ee will probably - be lessened by removal of the placenta, 
if this is technically feasible. If the vascular attachments 

. involve major vessels or vital structures, the organ 
os should. be left undisturbed. If intractable abdominal 





































bleeding is encountered, the’ use "3 ag 
circumferential abdominal pressure may t 

Finally, some authors think that the. ma 
bidity and mortality associated with the. 
centa may be lessened by t the administ at 
trexate to the postoperative patient. 
doned this approach, fearing the toxic 
far outweighs its usefulness. 1 would lik 
Hallatt and Grove whether their group 
experience with the use of methotrexate r 

Dn. HALLATT (Closing). J want to thank 
for his concise description of the manag 
largely neglected because I was dealing. 





‘pathophysiology of abdominal pregnan: A 


question in regard to the use of methotre 
not used methotrexate because we stror 
as soon as the diagnosis of abdom 
made, surgical. intervention is indi 
pause long enough to consider a bowel 
one might consider the use of prop 
and certainly the availability of adequate blo 
ment. I am glad he brought. up. the poi 

Mast suit. This truly must bea lifesavin y 
We have used it on one occasion, and Dr. E gs 
berg, of our Society, has pointed. out the va 

pects of the use of the Mast suit. x 




































postoperative ileus 


.. Boise, Idaho 


Abdominal distention in the postoperative patient is 
à dilemma. In order to secure the patient's comfort and 
safety, and for economic reasons, differentiation of 
ileus from obstruction is essential. Cowley and Vanley;' 
án. 1965, presented six cases of the therapeutic use of 
. water-soluble radiocontrast material, but little has ap- 
peared i in the literature concerning this valuable mo- 
dality since that time. For the past 12 years, the radi- 
ologists and several surgeons at St. Luke's Regional 
E Medical Center have used water-soluble radiogontrast 
2 material to differentiate ileus from obstruction. Prompt 
resolution of ileus was noticed in numerous patients. 
This article reports that experience. 


í Material and methods 


3 This retrospective study was conducted at St. Luke's 
: Regional Medical Center, a 350 bed general hospital in 
"Boise, Idaho. Forty-seven postoperative cases which 
met our criteria were selected in chronologic sequence, 
: representing approximately 2 years of experience. 
: These patients had had a variety of intra-abdominal 
. procedures (Table I). All patients with intestinal anas- 
:tomoses were excluded, except two with gastric sta- 
pling. Those studied ranged in age from 24 hours to 
87 years. The diagnosis of ileus and/or possible me- 
p chanical obstruction was a clinical and radiographic one 
zand varied somewhat because of the number of clini- 
ians and radiologists involved. 

After preliminary supine and erect abdominal films 
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M Water- soluble radiocontrast material in the treatment of | 


Reviewed was a series of 47 obstetric, gynecologic, and general surgical patients with apparent 
postoperative ileus who had received an oral administration of water-soluble radiocontrast material. Forty 
ot these patients were found to have an ileus, and seven to have a mechanical small bowel obstruction. In 
the 40 patients with ileus, prompt resolution of the ileus was obtained, no complications were noted, and 

3 the method provided rapid differentiation between ileus and obstruction. This modality of therapy offers an 
excellent alternative both therapeutically and diagnostically to the traditional treatment of ileus with 

2 intravenous fluid, nasogastric suction, and gastrointestinal rest. (Am J OBsrer GyNecot 1985;152:450-5.) 


Key odo Ileus, postoperative abdominal distention, water-soluble radiocontrast material 


Table I. Types of surgical procedures studied 
and the number of cases of each type 





Type of surgical procedure 


Abdominal hysterectomy 6 

Abdominal hysterectomy with bi- 10 
lateral salpingo-oophorectomy 

Vaginal hysterectomy with anterior l 


and posterior repair 

Cesarean section 

Abdominal hysterectomy with 
Marshall-Marchetti-Kranz pro- 
cedure 

Bilateral salpingo-oophorectomy 

Exploratory laparotomy 

Gastric bypass 

Appendectomy 

Herniorrhaphy 

Aortic graft 

Ureterolithotomy 

Cholecystectomy 

Nephrectomy 

Lysis of adhesions 

Repair of peritoneal rent. from 
umbilical artery cutdown 
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had been obtained, 120 ml of diatrizoate meglimine or 
diatrizoate sodium (Gastrografin or Gastroview) was - 
administered orally or via nasogastric tube to adult pa- 
tients and a proportionately smaller dose was admin- - 
istered to children and to newborn infants. The os- 
molarity of this undiluted contrast material is approx- 


imately six times? that of extracellular fluid and can be | ^ 
expected to draw significant amounts of. fluid from. the o FAS 
intravascular space and extracellular space into the gas- D 


trointestinal lumen.’ An. arbitrary film. sequence at 
3, and 6 hours was performed i in most patients, with. 
24-hour film being obtained whenever Beca. | 

_ The parameters studied included: (0 int un 
operation. to the time of study, e approximate . dura- | 
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i Table I. Parameters of ileus studied 


Interim from operation to the time of study 
Approximate duration of ileus 

Transit time from ingestion to large bowel 
Transit time from ingestion to first stool 
Duration of hospitalization after study 
Obstetric-gynecologic patients 


n uc tion of ileus, (3) transit time from ingestion to large 





bowel, (4) transit time from ingestion to first stool, and 
(3) duration of hospitalization after the study. 


Results 


rt rty-seven consecutive cases were reviewed, and 40 
nts were determined to have hypodynamic or par- 
E us... These results are summarized in Table II. 

sit time from ingestion of contrast material to pas- 








~~ sage into the large bowel averaged 3 hours and 20 
" minutes, with a range of 25 minutes to 6 hours, and 
— the average time from ingestion to first stool was 6 


hours and 20 minutes. The first stool after ingestion of 
contrast material was typically watery and voluminous, 


. and in most patients was followed by two to four other 


bowel movements. 
Length of hospitalization after ingestion of contrast 


material averaged 3.8 days, with a range from 1 to 8 
.. days. In obstetric and gynecologic patients, an average 
. of 2.8 days was noted. 


Figs. 1 through 3 demonstrate a typical sequence of 


events in the usual case of ileus. Fig. 1 is a plain film 
that shows a typical ileus. Fig. 2 is a 3-hour postingestion 


radiograph that demonstrates passage of contrast into 
the colon. Fig. 3 is a 6-hour postingestion film that 
demonstrates material in the rectum in a patient who 
had had a recent first stool after ingesting contrast ma- 


terial. 


and 6 demonstrate an occasional finding 


Figs. 4, 5, 


- that is worth reporting. This is the resolution of a small 


bowel obstruction apparently by small bowel hyper- 
Bleu priced by the contrast material. 


` Case report 


V. W. was a 75-year-old white woman who on the 
eleventh postoperative day required readmission be- 


. cause of vomiting, abdominal distention, and the in- 
" “ability to retain oral fluid. Eleven days previously, she 
had undergone an exploratory laparotomy with lysis of 


adhesions for mechanical small bowel obstruction. Fig. 
4 shows the plain film taken on the day of admission, 
with dilated loops of small bowel that suggest obstruc- 


tion. Fig. 5, a film taken 3 hours after ingestion of 


contrast material, indicates passage of the contrast ma- 


» E terial into the colon. Within 4 hours of ingestion, this 
in patient had her first stool. Fig. 6 is a delayed radiograph 
E taken 16 hours after ingestion and demonstrates com- 





Average Range 















Water-soluble contrast material for postoperative | 


4.2 days 9 to 14 days € i a 


35 hr 12 to 96 hr os 
3 hr 20 min 25 min to 6 hro 

6 hr 20 min l to 18 hr 

3.8 davs l to 8 a E 
2.8 days i to 7 days | 


plete resolution of the small bowel obstructib s 
patient was discharged home on the. fou | pos 
mission day; she did not require reexploration, a 
recovered uneventfully. | 


Comment 2 d 
In the management of postoperative abd 
tention, plain films of the abdomen are hi 
often not definitive. Barium. sulfate is po 
gerous because of the hazard of free perito 
if perforation occurs or is present. Furthert mo 
ium is not of apparent therapeutic value. 
Water-soluble contrast material, dnlike dur ; 
nontoxic if accidentally introduced into the p neal 
cavity. In fact, intraperitoneal contrast, material c n be 
intentionally used, as in peritoneography or hern 
raphy.' The hyperosmolar water-soluble: contrast. ü 
terial draws fluid into the intestinal lumen and appe 
to act as a direct stimulant to intestinal peristalsis, —— x 
In patients with ileus, passage of liquid stool and (c 
flatus was noted within a few hours. In all patients with - T 
ileus, oral alimentation was reestablished within 24 ^. 
hours of passage of stool and gas. 3 
No complications were noted in this series. of 47 ca: es. "s 
One patient developed paroxysmal atrial tachyca da 
approximately 24 hours after ingestion of contrast t ei 
terial, but this was thought not to be related to the 
procedure. It has been suggested that water-soluble | 
contrast material is contraindicated for the evaluation. 
of suspected small bowel obstruction because of the. 
possibility of shock produced by increased intraluminal 
volume. Although movement of fluid from the intra- 
vascular and extracellular spaces into the lumen of the 
gut may be hemodynamically significant and potentially 5 
needs to be corrected with intravenous fluid, we have 
not found this to be a problem and think that the po- 
tential benefit from definitive diagnosis of mechanical — 
obstruction outweighs the potential risk. Oral contrast ^ ^ 
material should probably be avoided in patients who - 
are obtunded or vomiting, since aspiration of contrast 
material could result in pulmonary edema.” 
Water-soluble contrast material does not afford the 
same mucosal detail that can be demonstrated with the 
use of barium as the contrast agent.? This may account 
for the general reluctance of radiologists to use water- - 
soluble contrast material. However, in this group of 
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Fig. 3. Film 6 hours after ingestion of contrast material shows 
passage of the material through the colon. 




















Fig. 2. Radiograph taken 3 hours after ingestion of contrast 
material showing passage of the contrast material into the 





colon. Fig. 4. Open film diagnosed as small bowel obstruction. 
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PM Fig. 5. Film taken 3 hours after ingestion of contrast material 
EC showing passage of the material into the colon. 





patients, mucosal detail is not paramount, but the dif- 
ferentiation of ileus from obstruction is of primary im- 
portance. Furthermore, the therapeutic effect of water- 
soluble contrast material in patients with ileus is not 
generally observed with the use of barium. 

Patients with bowel resection were intentionally ex- 

cluded from this study, but many such cases have been 
studied in our institution without deleterious effect. 
Extravasation at the site of anastomosis, in fact, would 
be a desirable observation if an anastomotic leak were 
“present, since detection and surgical repair of such a 
. leak would be clinically important. 
With the rapid resolution of the ileus and the at- 
.tendant decrease in abdominal distention, the pa- 
o tient's comfort is significantly enhanced. Furthermore, 
prompt resolution of the problem, with an apparent 
decrease in the expected length of stay in the hospital, 
ds increasingly important because of the high cost of 
medical care. 

In summary, we have found the use of water-soluble 
radiocontrast material in the patient with postoperative 
distention to be effective, inexpensive, safe, and reli- 
able. It has received little attention in the literature, 
and we hope this review may stimulate interest in the 
use of this simple yet highly effective procedure. 
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Fig. 6. Delayed radiograph taken 16 hours after ingestion of l 
contrast material showing complete resolution of the small 
bowel obstruction. 
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Discussion 

Dr. GiLBERT A. WEBB, San Francisco, California. 
Drs. Watkins and Robertson presented 47 consecutive 
cases, with 40 patients having postoperative paralytic 
ileus and seven having ileus due to mechanical obstruc- - 
tion. This was demonstrated by the use of diatrizoate 
meglimine or diatrizoate sodium (Gastrografin or Gas- n 
troview). The authors apparently had 100% accuracy ü 
in the diagnosis, which is in sharp contrast to 
perience of Zer et al., who had only a 70% 1 rel 











They also quote Sufian and Matsumoto as having only 
a 50% reliability. 

Zer et al. did not refer to the use of these agents as 
therapeutic but only as diagnostic. However, they used 
only 30 to 40 ml of Gastrografin, whereas I note that 
.. Drs. Watkins and Robertson used 120 ml. I would ask 
~ them why they chose this dosage? Since these agents 
are extremely hyperosmolar, drawing large quantities 
of fluid into the lumen of the bowel and causing rapid 
. distention of the obstructed bowel, use of them may 
. occasionally result in iatrogenic intestinal perforation 
according to Ott and Gelfand.’ This would be more 
: likely to occur with the large dose. The latter authors 
. also point out that these agents may have an irritant 
effect on the gastrointestinal mucosa, especially if stasis 
or obstruction causes prolonged retention in a viscus. 
They state that this irritant effect has occasionally led 
to severe gastric or colonic hemorrhage, with precipi- 
tation of these agents, or a direct toxic effect, with these 
. ingredients presumed to be responsible. Fortunately, 
^ these complications are uncommon. 

Zer et al. have used Gastrografin to correct ileus due 


. to impaction of hardened residual barium stagnated in 


the colon, a rare complication of barium meal exami- 
. nations,’ but one that constitutes a particularly serious 
|. -. problem when it occurs after abdominal operations that 
lead to ileus. Drs. Watkins and Robertson apparently 
had no complications in their series of 47 cases and 
have certainly had an excellent rapid resolution of the 
paralytic ileus in the 40 cases that they presented in 
detail. I would like to ask them the nature of the seven 
cases when obstruction was diagnosed? I also note that 
they used this in one or more newborn infants. Since 


these agents have been effective in the dissolution of 


meconium ileus, I would like to ask what condition 
necessitated the use of them in the newborn infants in 
this series. Bar-Maor et al.’ found Gastrografin to be 
effective in the relief of subacute intestinal obstruction 
due to Ascaris lumbricoides in children. I wonder whether 
Drs. Watkins and Robertson had occasion to use these 
agents for this condition, since this infestation has been 
noted in Southeast Asian immigrants. 
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Dr. Kerra RusskELL, Los Angeles, California. As a 
proponent of early ambulation, early feeding, and in- 
dwelling urethral catheters for the uncomplicated gy- 
necologic surgical case, I would have to suggest that 
Drs. Watkins and Robertson's 100% failed results are 
not from the water-soluble contrast material, as much 
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as from not putting something in the bowel. Most ileus 
comes about from excess handling of the bowel or from 
excessive packing. I do not mean to criticize our good 
friends from Boise, especially the general surgeons, for 
somewhat rough handling of tissues, large bites of tis- 
sue, and suturing and cutting and so forth. I think that 
the prevention methods available are better than the 
treatment. Experience has shown that early ambulation 
or early feeding will be helpful in returning to normal 
the patient with an uncomplicated gynecologic condi- 
tion. This means that a patient must get out of bed on 


the evening of the operation, avoid the standing order 


of nothing orally for 24 or 48 hours, discontinue in- 
travenous fluid, which contributes to the patient's dis- 
comfort, go to the bathroom that evening with help, 
and be on a soft diet the morning after the operation. 
] emphasize that this is for the average gynecologic 
patient whom we see. Surgeons often deal with bowel 
problems in their work, and they treat all cases as 
though they were bowel problems. Our work seldom 
includes excessive dissection that involves the bowel. 
We involve the bowel by packing it off excessively or 
by handling it. For instance, one of the things taught 


in my own institution is to take the uterus out of the. 


abdomen when closing the uterus after a cesarean sec- 
tion. I see no reason for that. All that accomplishes is 
exteriorization of an organ that is normally within the 
abdomen. I may be roiling the waters, but this concept 
which is supported in the surgical literature is largely 
ignored by most of us because we are all traditionalists. 

Dr. ENRIQUE DE CASTRO, Portland, Oregon. This re- 
port by Drs. Watkins and Robertson is instructional and 
of great importance to all clinicians. Approximately a 
year ago, we had two patients who developed so-called 
ileus. For the first time, the use of Gastrografin was 
introduced. These two cases resolved very quickly and 


we had the patients out of the hospital in a very short | 


tme. This prompted me to research this as a useful 
treatment. I am happy that Drs. Watkins and Robertson 
presented this report. We often come to these meetings 
and listen to various discussions about subjects that we 
think do not pertain to our clinical practice, and then, 
as soon as we go back to our offices, we find the problem 
presenting itself. I think that it is important to remem- 
ber Gastrografin. It may be very helpful and should be 
investigated in our own institutions. Dr. Russell's com- 
ments are appreciated, and I do agree with him that 
some patients will develop an ileus regardless of 
whether we feed them early or late. We generally accept 
early ambulation and early ingestion of liquids. In those 
patients who do develop an ileus, I think the use of 
Gastrografin will be a great aid. 

DR. WILLIAM Lucas, San Diego, Califronia. I would 


like to add a little to what Dr. de Castro said. I was. 
delighted to hear Drs. Watkins and Robertson’ s report 


because my spectrum of practice may be a bit different 
from that of Dr. Russell. I had an ongoing battle with 
our radiologist for about 10 years because he did not 
like to use Gastrografin. He preferred to use barium, 


_ which they call "thin barium,’ ie and which can, in my 
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experience, lead to disaster. We have had no problems 
from the alleged toxicity and frequently have found it.- 
to be very helpful, not so much ‘therapeutically. but. ` 
 diagnostically. I think that several points can be made. . 
One is that a small tube can be introduced fluoroscop- . 
ically into the upper small bowel and Gastrografin can - 
be introduced through the tube and the progress. of : 
the Gastrografin can be followed fluoroscopically. This . 
has provided the advantage of our being able to pin- - 


point transit time and to localize the site of obstruction. 
Also, we get a pretty good idea of the degree of ob- 
struction, as was already pointed out by Dr. Webb. I 


believe partial obstruction may still necessitate surgical - 
intervention. Again, I think that this report has been 


an important contribution, and that the use of water- 


soluble radiocontrast material should be in our thera- 


peutic regimen. 


Dr. SIMON HENDERSON, San Francisco, California. I 
most appreciated Dr. Russell's remarks about handling. 


the bowel. I think that this is one. of the main reasons 
for ileus. I believe that allowing some blood and clots 


to remain in the abdomen is usually unavoidable. This : 


can lead to ileus. About 7 or 8 years ago, the use of 


dextrans was suggested for preventing the formation `. 


of adhesions in the abdomen. I have been using Macro- 
dex (dextran.70) in a 696 solution and use it to wash 


the abdomen after:any gynecologic procedure. Ido ^ 


many tubal operations which entail the removal of 


bowel from the adnexa. I handle the bowel quite ex- 
tensively in such cases. In these patients, ileus would. 


be expected to develop, as it would in patients who 
undergo myomectomy, with which there is postoper- 
ative bleeding. In these operations, I have been leaving 
approximately 100 to 200 ml of dextran-70, 676, in the 


abdomen, and I am absolutely amazed that we have ] 


not had a: problem with ileus in these patients. 


Dr. WATKINS (Closing). Dr. Henderson, the idea of ` 


the use of Macrodex is a very interesting one. One of 


our partners does perform many microsurgical tubal . 


procedures and is really pushing that. Dr. Lucas, we 
have not used the feeding tube and the deposition of 
Gastrografin into the small bowel. That is a very inter- 


-esting idea and very helpful, I am sure. I want to thank 


Dr. de Castro for his comments. Dr. Russell, the gy- 


necologists i in Boise are extremely gentle with tissues, | 
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p but y you will notice that I had to include many general 
surgical-and urologic cases to obtain a fair number of 


patients. I want to respond to Dr. Webb’s specific ques- 
tions in the following way. I recognize that it takes a 
great deal of courage to present this particular subject. 
I understand that a radiologist in California has written 
in a- standard text on radiology that radiographin is 


E contraindicated. Robert Standley, at the University of 


Alabama at Birmingham, has used this for many years 


and has not written of his experience. My co-worker, 


Dr. Robertson, a senior radiologist at St. Luke's Re- 
gional Medical Center, has used this in probably a thou- 


. sand cases, and simply does not have any problem with 
. the procedure. The largest series that I found in the 


literature of the therapeutic use of this was the one 
reported by Cowley and Vanley, in 1965, and they had 
six cases, so that our series of 47 cases is significantly 
larger. How do we get 10096 success? Anything that 
appears to be "too good to be true" probably is. The 
seven cases of obstruction were cases of total obstruc- 
tion, and in all of them reexploration was required. 
The 40 cases that we classified as ileus resolved, and 
alimentation was reestablished within 24 hours. I think 


. that some of these patients must have had mild ob- 


struction rather than a simple ileus. You commented 
on the amount of contrast material used. The product 
information brochure suggests 30 to 99 ml. ‘This is di- 
agnostic. We have used 120 ml because we were using 


| - it in a therapeutic way. Toxicity may be a problem. If 


the material gets into the lungs, it will cause pulmonary 
edema. ‘The 24-hour-old patient was an infant who had 
an umbilical catheter and a possible necrotizing en- 
terocolitis. ‘The radiologist passed the contrast material 
through a nasogastric feeding tube to differentiate ob- 
struction secondary to an ischemic lesion from ileus. I 
do not know how to explain the other report in which 
the authors noted transit in 30 to 90 minutes. I have 


. seen patients have multiple stools within 30 minutes. 
As for the question about length of stay, 2.8 days is the 


usual time for obstetric-gynecologic patients. This is 
relatively prompt dismissal when one considers the na- 
sogastric. tube, orders for no oral intake, and restarting 


intravenous fluid. With our method, the problem is 


resolved. within 4 to 6 hours. 


Adnexal torsion 


Lester T. Hibbard, M.D. 
Los Angeles, California 


A series of 128 cases of adnexal torsion and an additional 97 cases where the preoperative diagnosis of 
torsion was incorrect are reviewed. The diagnosis is uncertain and surgical interventíon is likely to be 
delayed. The adnexa are seldom salvaged despite the fact that torsion infrequently involves a malignant 
neoplasm. Laparoscopy is an effective means of reducing the number of necessary laparotomies when a 
diagnosis of torsion is uncertain. (AM J Osstet GYNECOL 1985;152:456-61.) 
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Adnexal torsion is a well-known, poorly recognized, 


and infrequently encountered clinical entity that can 
involve the tube, ovary, and ancillary structures either 
separately or together. Because there is little recent 
information on this subject,'* a 10-year experience with 
adnexal torsion at a large metropolitan hospital is sur- 
veyed. 


Material 


During the 10-year period ending December 31, 
1983, a total of 3772 patients requiring an emergency 
operative procedure were treated at Women’s Hospital 
(Table I). Adnexal torsion was the fifth most common 
condition encountered, there being 102 cases or 2.7% 
of gynecologic surgical emergencies. In addition there 
were 26 cases of torsion with infarction discovered at 
the time of an elective operation and 97 other patients 
who had an erroneous preoperative diagnosis of tor- 
sion, giving a total of 225 cases for study. 

The patient population at Women’s Hospital is either 
self-referred or physician referred, usually because of 
financial considerations, and consists of a broad range 
of ages with the exception of the pediatric group, which 
is somewhat underrepresented. According to Adelman 
et al., approximately 15% of adnexal torsion occurs 
during infancy or childhood and the majority of these 
cases do not involve either a tumor or a cyst. 

As has been reported in other series, the most likely 
cause of torsion was a benign cystic ovarian tumor. 
However, more than half (52%) of torsions did not 
involve an ovarian neoplasm; these included 23 cases 
` (18%) where no specific lesion could be identified. 
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The operative findings are listed in Table II. Among 
the 102 emergency and 26 elective cases, 85 (66%) of 
torsions occurred in the right adnexal structures and 
none were bilateral? In keeping with its frequency, the 
most common neoplasm to undergo torsion was a der- 
moid cyst. However, the risk of torsion for a dermoid 
cyst was less than that for several other common lesions. 
As calculated in Table III, paraovarian (or paratubal) 
cysts, solid benign tumors, and serous cysts were all at 
a greater risk of torsion. There were 27 instances of 


torsion of tube or ovary, of which 23 were not associated 


with an identifiable lesion. In three cases an ovary was 
described as being “polycystic” and in one case the tube 
apparently had contained a hydrosalpinx. The average 
age of these 27 patients was 29 and the oldest patient 
was 54. 

Of considerable interest was the fact that only two 
cases involved a malignant ovarian neoplasm. One 19- 
year-old individual had a borderline serous cystadeno- 
carcinoma.treated by unilateral salpingo-oophorec- 
tomy; and the other patient, aged 44, had a Stage IA 
serous cystadenocarcinoma treated by total hysterec- 
tomy, bilateral salpingo-oophorectomy, and omentec- 
tomy. This last patient received chemotherapy and is 
without evidence of disease 5 years following operation. 
For both cases, the preoperative diagnosis of torsion 
had been made. On the basis of our experience, the 
risk of torsion for a malignant ovarian neoplasm is 2.4% 
(two of 81 cases) as compared to a risk for benign neo-. 
plasms of 11% (59 of 516 cases); and the risk that a 
given adnexal torsion involves a malignancy is 1.6%. 
By way of contrast, Lee and Welch* have reported that 
20 of 135 patients (15%) treated for adnexal torsion at 
Mayo Clinic had an ovarian malignancy. Perhaps this 
disparity is explained by the fact that 27% of the Mayo 
Clinic patients were postmenopausal as compared to 
4.596 in this series. 

Bearing in mind that the size of.a twisted adnexal 
lesion is considerably increased by hemorrhage and 
edema, it was estimated that most of the tumors and 
cysts appeared to have been of moderate size. None 
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Table I. Surgical emergencies: 1974-83 - 


Diagnosis | a No. of cases 


Ectopic pregnancy 2407 

Corpus luteum accident 546 

Pelvic infection 342 
Appendicitis 180 
Adnexal torsion 102 (2.7%) 
Uterine perforation 49 . 
Other 90 

Total 3772 


Table II. Adnexal torsion: operative findings 





Neoplasms 

Dermoid cyst 38 
Serous adenoma 12 
Serous carcinoma 2 
Mucinous adenoma 6 
Fibroma/thecoma 4 

l 

l 


62 (48%) 


Struma ovarii 
Hemangioma 
Gysts 39 (31%) 
Parovarian 24 
Corpus luteum 7 
Serous 6 
Endometrioma 2 
Site 27 (2196) 
Tube 6 
Ovary | 12 
Tube and ovary 9 


Total 128 (100%) 


were ruptured or infected. In 33 of 42 cases (80%) 
where an ovary was not directly involved in the twisted 
pedicle, there was sufficient impairment of its blood 
supply to require an oophorectomy. | 


Diagnosis 
À number of authors have attempted to simplify the 


problem of diagnosis by identifying clinical features. 


typical of torsion. There is general agreement that the 
majority of patients will experience some type of pain 
and will have a palpable adnexal mass. Nausea and 
vomiting following the onset of pain is fairly common 
and there is apt to be moderate leukocytosis associated 
with minimal fever. A substantial percentage of patients 
will have been symptomatic for a number of days both 
before consulting a physician and before a physician 
takes action. Perhaps 10% of patients had experienced 
intermittent torsion over a period of time, as suggested 
by a history of repeated attacks of pain interspersed 
with asymptomatic intervals. Although these patients 
fit into the above description, the difficulties in arriving 
at a precise diagnosis are well illustrated by errors in 
preoperative diagnosis. If only patients with a dem- 
onstrated torsion are considered, the diagnostic accu- 
racy was 85 of 128 cases, or 66%. When patients with 
a preoperative diagnosis of torsion who subsequently 
proved to have some other condition are added to the 
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Table III. Risk of torsion 


Lesion | Risk ratio 


Parovarian cysts (n = 124) l5 
Solid benign tumor (n = 29) 1:6 
Serous cyst (n = 85) 1:7 
Dermoid cyst (n — 344) 1:9 
Mucinous cyst (n — 79) ket 


Table IV. Adnexal torsion: Preoperative diagnosis 





Torsion 85 
Incorrect diagnosis 43 
Adnexal mass 2 
Appendicitis 
Pelvic mass 
Myoma 
Ectopic pregnancy 
Abscess 
Ruptured viscus 


Total 128 
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Table V. Numbers with incorrect preoperative 
diagnosis of torsion 


Correct diagnosts No. 


Corpus luteum accident 24 
Tuboovarian abscess 
Hydrosalpinx 

Appendicitis 
Endometrioma 

Salpingitis 

No disease 

Ectopic pregnancy 

Myoma 

Tuberculosis 

Ruptured ovarian neoplasm 
-Ovarian cancer 
Diverticulitis 

Small bowel obstruction 
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total, the diagnostic accuracy was 85 of 225 cases, or 
37.8%. 

An inability to accurately recognize torsion is re- 
flected in the number and variety of gynecologic con- 
ditions with which it is confused. In Table IV are listed 
43 cases with proved adnexal torsion but an incorrect 
preoperative diagnosis. Forty-two of these 43 patients 
had an operative finding grossly consistent with in- 
farction despite the fact that only 12 had sufficient signs 
and symptoms to inspire a diagnosis of an emergent 
surgical process. The remaining 31 patients were found 
to have an unsuspected torsion and infarction at the 
time of an elective operation for a presumptive diag- 
nosis of a tumor or a cyst that had been accompanied 
by minimal and unimpressive amounts of pain, discom- 
fort, or tenderness. 

Those patients thought to have adnexal torsion and 


who proved to have some other process are listed in 
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Table VI. Risk of incorrect preoperative 
diagnosis of torsion 


Correct diagnosis | Risk rate 


Ruptured ovarian neoplasm (n — 4) 1:2 
Pelvic tuberculosis (n = 13) 1:4 
Small bowel obstruction (n = 4) 1:4 
No disease (n = 24) 1:5 
Acute salpingitis (n = 29) 1:5 
Diverticulitis (n = 7) 15 
Endometrioma (n = 89) Lv 
Tuboovarian abscess (n = 282) 1:13 
Appendicitis (n = 170) 1:17 
Corpus luteum accident (n = 496) 1:21 
Hydrosalpinx (n = 448) 1:76 
Ovarian cancer (n = 79) 1:79 
Uterine myoma (n — 1437) 1:360 
Ectopic pregnancy (n = 2407) 1:601 
Average 1:58 


Table VII. Torsion: Results of laparoscopy 


Preoperative Postoperative 
diagnosis No. diagnosis No. 


Torsion 4 Torsion 1 
Adnexal i Torsion 4 
mass 
Torsion 27 Corpus luteum 9 
accident 
Tuboovarian abscess 6 
No disease 4 
Salpingitis 3 
Hydrosalpinx 3 
Ectopic pregnancy ] 
Appendicitis ] 
Total 32 


Table V. Most of the misdiagnoses involve either in- 
fection (40) or hemorrhage (35)—with almost half 
being due to either a corpus luteum accident or tu- 
boovarian abscess. When the risk of mistaking various 
surgical conditions for adnexal torsion is calculated 
(Table VI), it can be seen that, with the exception of 
salpingitis, errors in diagnosis are more likely for those 
surgical problems seldom. encountered by the gyne- 
cologist and are relatively uncommon for familiar dis- 
eases. 

Ancillary tests did not play a prominent role in the 
diagnosis of adnexal torsion. An abdominal x-ray film 
identified the characteristic radiologic findings of seven 
dermoid cysts. For eight other dermoid cysts plus an 
additional 22 cases, an x-ray film served only to confirm 
the presence of a mass that was already clinically evi- 
dent. Ultrasonography was used in 14 cases and served 
. principally to confirm the presence of a palpable mass 
and, in most cases, to demonstrate that it was cystic. In 
one case, a twisted parovarian cyst could be identified 
preoperatively because a mass separate from the ad- 
jacent ovary could be identified by an ultrasonic scan. 
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Table VIII. 'Torsion: Operations 


No. of 
cases % 
Salpingo-oophorectomy 89 69.5 
Oophorectomy 14 11 
Cystectomy . 9 7 
Hysterectomy, salpingo- 16 12.5 
oophorectomy 
Total 128 100 
Appendectomy 8 
Cystectomy (opposite 9 
ovary) 


Table IX. Adnexal torsion in pregnancy 


Nonpregnant Pregnant 
Lesion patient patient 


Benign neoplasm 49 12 
Ovarian cyst 9 4 
' Parovarian cyst 20 4 
Tube/ovary 24 j 
Other 5 — 
Total 105 23 


Laparoscopy was used to establish a diagnosis for five 
patients who proved to have torsion and an additional 
27 patients who had some other condition. As seen in 
Table VII, a correct preoperative diagnosis of torsion 
was made for four patients (three of whom were preg- 
nent), and one unsuspected case of torsion was discov- 
ered. Laparoscopy was of considerable value in ruling 
out a presumptive diagnosis of torsion and was instru- 
mental in avoiding a laparotomy for 19 of 27 patients 
who did not have an adnexal torsion. l 

Culdocentesis was used in only 11 patients with tor- 
sion, probably becavse of the fear of puncturing a tu- 
mor or abscess. In seven of these 11 cases, the dem- 
onstration of blood-tinged fluid was supportive of a 
diagnosis of torsion. Pregnancy tests were frequently 
used but were of limited value because 18% of patients 
with adnexal torsion also had an intrauterine preg- 
nancy. | 


Treatment 


Because most patients with adnexal torsion are rel- 
atively young (average age of 26 in this series), pres- 
ervation of tubes and ovaries is an important objective. 
With early diagnosis and treatment it might be possible 
to conserve normal structures by untwisting the pedicle 
and resecting cysts or tumors, when applicable, as has 
been suggested by Way.? Unfortunately, in the majority 
of cases the operation was sufficiently delayed so that 
it was not possible to differentiate by inspection alone 
between necrosis and strangulation. Most surgeons 
were reluctant to untwist the pedicle because of the 
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fear of releasing an embolus hom a ahronibane vein: 


m 


As a result, few adnexa were ‘salvaged. 
The operative procedures used in this series are listed" 


in Table VIII. Only nine ovaries were preserved: those ý 


from six cases where the torsion involved a parovarian 
cyst, two cases involving a dermoid cyst, and one case 


involving a mucinous cystadenoma. The opposite ovary: 
` was resected because of bilateral dermoid cysts (four); - 


endometriosis (one), or a parovariari cyst (three). The 


indications for hysterectomy were age 45 or over (10). | 
elective sterilization (three), infected dermoid cyst `. 
(one), endometriosis (one), and ovarian carcinoma : 


(one). 


among gynecologists to` perform. this procedure and 


can be contrasted with the statement of Lee and Welch; - 


in 1967,’ that i in the Mayo Clinic experience “the ap- 
pendio if present was generally anova 9s 


Complications - 2 


Because adnexal torsion is largely TU to young 
women, usually requires a simple operation, and sel- 


operative and postoperative complications are minimal 


. and recovery is rapid. The only complications encoun- 
tered in this series was a modest amount of ileus, at-` 
_, electasis, and urinary tract infection. In particular, no. 


patient suffered a pulmonary embolus from a throm- 


>. A 


Eight per were Serforaed- including a 
five-elective operations. and three cases. where the tor- 
‘sion was ‘not discovered until after an appendix had 
been removed for the preoperative diagnosis of ap- -— 
pendicitis. This relatively small number of elective ap- 
. pendectomies is in. ; keeping with a growing reluctance | 


dom involves gross infection or a major blood loss, the - | 


bosed ovarian vessel-and,there were no ureteral i injuries’ 
and no instance where the ureter was drawn up into a . 


twisted pedicle. The real complication for 60% to 70% 
of these patients with torsion was the loss of a func- ` 
' tioning and potentially salvageable ovary. 


da 


Pregnancy . | i 
Twenty-three (18%) of the patients had an intra- 


uterine pregnancy, including 16 patients between: the d 


sixth and thirteenth week and severi patients between ; 


the fourteenth and twenty- -second week. No torsions : 
' were encountered in the third trimester: With the pos- 
sible exception of a higher | incidence of an involved’. 

corpus luteum cyst, torsions in pregnant. patients aré 


quite similar to those in nonpregnant patients (Table 
IX). The problems of diagnosis are. also similar. In 


pregnant patients, 70% of torsions were diagnosed pre- si 
operatively as compared to 66% in nonpregnant pa- -. 


tients. Both of the patients with an erroneous preop-- 


erative diagnosis of ectopic pregnancy had an intra- . 


uterine pregnancy along with adnexal torsion. Of six 


pregnant patients having an incorréct preoperative di: - 
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| .'. agriosis ob torsión, T proved to have a degenerating 
o; myoma, two had a ‘ruptured corpus luteum ‘cyst, and 
< one had appendices | 


à 


Comment : | 
If it were to be assumed that the results observed at 


; Women's Hospital are the common experience, the fol- 
lowing conclusions could be drawn: ! 


1. Adnexal torsion is uncommon, but not rare, and 


needs to be considered in the differential diagnosis of 
<a number of surgical emergencies. 


2: Because of a lack of impressive symptoms, a num- 


ber- of patients with torsion will undergo an elective 


operation with some other diagnosis (20%). 
3: When torsion is encountered, the odds of making 
a correct diagnosis are 2 to 1 (85 of 128). When a 


preoperative diagnosis of torsion is made, the odds that 
. it will be correct are 2 to-3 (85 of 225). A coexisting 
_ pregnancy shortens these odds. | | 


4.. While a dermoid cyst is the most likely lesion to 


- be. encountered, a parovarian cyst is the most likely 
“ lesion to twist. ' i 


5. ` Adnexal torsion is not i likely to be conos with 
commonly encountered surgical emergencies (such as 
ectopic pregnancy) but i is often confused with less fa- 
miliar conditions. . 

6. Torsion of a normal mbe or ovary, either single 


or in, combination, is not rare (18% of torsions). 


7. Ifa preoperative diagnosis of torsion is incorrect, 


. one half of the cases will be due to either a ruptured 
- corpus luteum or an ovarian abscess. 


.8: Few patients with adnexal torsion will have ovar- 


jan cancer-(2.4%) and few. patients with ovarian cancer 


will be mistakenly identified as having torsion (1.6%). 
. 9. There are few opportunities to salvage an ovary, 
because of either obvious necrosis, an inability to dis- 


 tinguish between strangulation and necrosis, fear of 


dislodging an embolus, or a delay in diagnosis because 
of a'lack of convincing symptoms. 
10. Adnexaltorsion imposes few risks, including that 


|." of embolization or ureteral injury. 


Ti. Laparoscopy - -should ` be considered if the pre- 


| operative diagnosis is unconvincing since a substantial 


number of laparotomies can thereby be avoided. 
- In another patient population, the Conchistons might 
be different. 
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Discussion 


Dr. CHARLES W. PLows, Anaheim, California. Dr. 
Hibbard has presented to us a statistical evaluation and 


discussion of 10 years' experience involving 3772 sur- . 


gical emergencies. At first glance, 2.7% allotted to tor- 
sion of the adnexa would seem insignificant. However, 
adnexal torsion was No. 5 in the frequency of diag- 
noses. If one removes the top three diagnoses in Table 
I (ectopic pregnancy, corpus luteum accidents, and pel- 
vic infection), adnexal torsion becomes a challenge. In- 
deed, it is found in almost half the number of appen- 


dicitis cases. Any disease process which results in the ` 


removal of 90% of the involved ovaries deserves the 
discussion presented by Dr. Hibbard. 

Once again, it is obvious that a return to the basics 
of good gynecologic practices such as a careful history 
and physical examination, which includes an adequate 
pelvic examination, is the benchmark for the diagnosis 
of adnexal torsion. Once diagnosed, it is urgent that 
immediate therapy be instituted. 

As pointed out by Dr. Hibbard, many ancillary tests 
(fat films of the pelvis, ultrasonography, and culdo- 
centesis) which are used to substantiate the diagnosis 
when surgical intervention is already planned, are not 
cost effective. Many times these tests only delay therapy. 

Unfortunately, many clinicians are now even further 
delayed in patient care with onerous third-party re- 
strictions such as preadmission review and prior au- 
thorizations, some of which are predicated on extensive 
outpatient evaluations. 

The one modality that appeared to be of significant 
value in avoiding unnecessary laparotomies was lapa- 
roscopy. In Dr. Hibbard’s study, 19 of 27 patients were 
not explored after visualization. 

In our hospital, open laparoscopy has become in- 
creasingly popular. Since many patients have had pre- 
vious surgical procedures, we feel more comfortable in 
introducing the laparoscope under direct vision. Per- 
haps Dr. Hibbard would care to comment on his ex- 
perience with the open technique. 

With delayed intervention, the hope of salvaging the 
adnexa is dismal at best. Obviously, early diagnosis must 
be our goal. At operation, the differentiation between 
necrosis and strangulation with potential viability is ex- 
tremely challenging. Since there is no reported cases 
- of bilateral torsion in this study, and with the presence 
of a normal ovary and tube, safe and swift extirpation 
of the twisted adnexa seems to be the accepted treat- 
ment pattern. 
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Eighteen patients were treated with hysterectomy be- 
cause of various indications, including age of 45 or over 
and elective sterilization. Iam sure that these must have 
been done prior to implementation of the State of Cal- 
ifornia sterilization regulations. Few appendectomies 
were done. Is it not time that we encouraged appen- 
dectomy again at the time of abdominal operation? 

Dr. Hibbard’s paper alluded to some of the predis- 
posing factors for the occurrence of adnexal torsion. 
Shapiro et al.' reported one of the few cases of torsion 
of the oviduct following laparoscopic sterilization. It is 
postulated that tubal sterilization by the burn-and-cut 
technique decreases the stability of the distal portion 
of the tube. Moravec et al.? reported two cases of torsion 
of the adnexa in 1980 and related their impressions as 
to the etiology. Any condition which increases the 
weight of the fallopian tube, such as pyosalpinx, he- 
matosalpinx, hydrosalpinx, or tubal neoplasms, can 
predispose to tubal torsion. Sudden body movement 
associated with exercise (such as aerobics and break 
dancing) have been associated with adnexal torsion. 
Uterine enlargement associated with pregnancy or tu- 
mors would appear to destabihze the adnexa as the 
uterus rises out of the pelvis. Pathologic conditions such 
as endometriomas, inflammatory tuboovarian com- 
plexes, and invasive malignant neoplasms would seem 
to immobilize the adnexa and prevent torsion. 

Dr. Hibbard, would you care to comment on actual 
surgical technique? Should we try to immobilize the 
adnexa at the time of hysterectomy? What are your 
impressions about the theory of torsion and de-torsion? 
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Dr. BRucx ROLF, Los Angeles, California. I would 
like to emphasize the latent period that occurs. Often 
these people are seen with relatively few signs or symp- 
toms, no perceptible mass, and some pain. Two or 3 
davs later there is infarction and a mass of 8 to 10 cm. 
I too have a patient who had an endometrial carcinoma 
within the torsed lesion and I am glad I did not try to 
untwist it. | 

Dn. CHARLES WEBER, La Jolla, California. We were 
taught that in the history of the patient with adnexal 
torsion there is an element of exertion, exercise or run- 
ning, that could precipitate such an accident. I am won- 
dering if, in Dr. Hibbard's experience or that of anyone 
else in the audience, there has been an increase in the 
incidence of adnexal torsion now that we are living in 
an age where women are, more exercise-oriented? 

Dr. JACK HALLATT, Los Angeles, California. I would 
like to share a case of a twisted tube and ovary in a 13- 
year-old girl that presented me with a diagnostic and, 
therapeutic dilemma. I would like Dr. Hibbard's opin- 
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ion as to management. This young lady was hospitalized 
after suffering from severe abdominal pain for 1 
month. When examined, she had a definite, large ad- 
nexal mass and needed operation. At operation a 10 
cm mass was obvious. A biopsy showed congestion and 
edema. I thought it might be a neoplasm so I took it 
out. It proved to be only an edematous tube and ovary. 
I have no reluctance whatsoever to untwist these tu- 
mors. I have never seen pulmonary embolism- from 
untwisting, so I always untwist them in order to evaluate 
them properly. I believe this tube and ovary, when first 
twisted, were black and hemorrhagic—what we call ne- 
crotic and infarcted. Is there such an entity as a chronic 
torsion syndrome? 

Dr. EpwAnp HILL, San Francisco, California. Dr. 
Hallatt, I think the case you just described is one of 
massive edema of the ovary. It has been described by 
Scully. 

Dr. RoGER Hoag, Berkeley, California. I wanted to 
ask Dr. Hibbard how many of his patients had prior 
tubal ligations. In the last 2 years I have had four cases 
of torsion of the adnexa in which operation was per- 
formed. In three of them the patient had had previous 
tubal ligations, two laparoscopic and one a Pomeroy 
tubal ligation. In the cases where the laparoscopic ster- 
ilization had been done, it seemed that the remaining 
portion of the mesosalpinx was very narrow and per- 
mitted a twist which then involved the ovary as well. It 
seemed to me to be odd that you would have 128 cases 
without a single previous sterilization procedure having 
been performed in that group. 

Dr. HisBARD (Closing). I will take the answers in 
reverse order. Dr. Hoag, we had one patient who had 
a torsion of the distal tube following a tubal ligation 
and three or four other patients who also had previous 
tubal sterilization. We are dealing with a fairly young 
group of women. The average age of our patients is 
26, so you would expect fewer sterilization procedures. 
Dr. Hallatt, I would never want to comment on your 
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surgical judgment, which is superb. Is there such a 
thing as achronic torsion syndrome? There are patients 
who have repetitive episodes of torsion and these can 
do peculiar things. I have one case, not included in this 
series, of a woman who had evident torsion in the post- 
partum period. She had bilateral dermoid cysts proved 
by x-ray film but she was only 2 days post partum and 
she had had twins. We did not want to operate so we 
watched her for 24 hours. The pain disappeared and 
we let her go home. In the next several weeks she had 
several more episodes of pain, which diminished. Fi- 
nally, about 6 weeks later, we resected a dermoid cyst 
on one side and found the usual liquid fatty material 
in it that you expect. On the other side was fatty ma- 
terial but it was solidified. Dr. Weber, I cannot tell you 
if exercise makes a difference. Dr. Plows, we do open 
laparoscopy, which is a fairly recent event because we 
did not have the equipment before. We now have the 
special equipment but I find that when our residents 
perform an emergency laparoscopic procedure, about 
25% of the time they do some type of an open pro- 
cedure. [ think open laparoscopy works very well. In 
our surgical technique, if one is concerned, one can 
incise the peritoneum along the lateral pelvic wall, to 
the ovarian vessels, and peel down the posterior leaf of 
the broad ligament so as to visualize the ureter. This 
assists in knowing the location of the pedicle that is 
twisted. As to the numbers that have repetitive episodes 
of torsion, probably 10% do. I have a feeling that if we 
questioned these people more thoroughly, we would 
find a larger percentage actually had torsion and de- 
torsion. Dr. Rolf, yes, there is a substantial number of 
cases where a latent period occurs. Diagnostic proce- 
dures are not very helpful so we go ahead and operate. 
Sonography has not been of particular help. The only 
case in which it helped was one where the sonographer 
was able to demonstrate an ovary on tbe side of torsion. 
Therefore, it was a torsion of a parovarian cyst. 


Elevated static pressure and pregnancy well-being 


R. C. Goodlin, M.D., R. E. Woods, M.D., M. E. McKinney, Ph.D., P. J. Hofschire, M.D., 


and G. A. Russell-Churchill, R.N. 
Omaha, Nebraska 


Static pressure is defined as the pressure existing at all points in the circulation when the heart is stopped and is a 
determinant of cardiac output and blood pressure. By using the proposed relationship that static pressure — cardiac 
output x "resistance to venous return," estimates were made of peripheral static pressure in pregnant women. 
Measurements of cardiac output and venous resistance were accomplished with indirect plethysmographic 
techniques. Approximately 6596 of pregnant women with complications had elevated values for their estimated 
peripheral static pressure. It is proposed that estimation of peripheral static pressure has both diagnostic and 
therapeutic applications in women with complications of pregnancy. (AM J OBsTET GYNECOL 1985;152:462-6.) 


Key words: Pregnancy, peripheral static pressure 


Approximately 75% of an animal's blood volume is 
contained within its venous system. In 1894, Bayliss and 
Starling! proposed that venous reactivity was an im- 
portant determinant of overall cardiovascular activity. 
According to these investigators, Weber, in 1859, was 


the first to describe the concept of “static pressure," ` 


which is the pressure existing at all points in the cir- 
culation when the heart is. stopped, with its values in- 
dicating how tightly the cardiovascular system is filled 
with blood. While we have demonstrated that many 
complications of pregnancy are associated with relative 
maternal hypovolemia,” it is the ratio of blood volume 
to the holding capacity of the circulation that is im- 
portant and not the actual blood volume value. The 
static pressure reflects this ratio, Is a determinant of 
cardiac output and is elevated in experimental hyper- 
tension and patients dying of heart failure.’ Static pres- 
sure is increased in normal pregnant dogs and rabbits, 

presumably because of their elevated blood volumes.* 
^ Guyton? has demonstrated that the static pressure/ 
"resistance to venous return” is relative to cardiac out- 
|. put (cardiac output = static pressure/resistance to ve- 
nous return). In this paper, we have used noninvasive 
plethysmographic techniques to estimate maternal car- 
diac output and relative venous resistance to return, 
providing estimates of "peripheral static pressure" in 
otherwise undisturbed pregnant women (static pres- 
sure equals cardiac output X resistance to venous re- 
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turn). While abnormalities of plasma volume and/or 
static pressure may be secondary to other phenomena, 
it still seems worthwhile to test the hypothesis that ab- 
normal peripheral static pressure readings are indica- 
tive of pregnancy complications and that the values 
have both diagnostic and therapeutic implications. 


Material 


Pregnant women registered in the University of Ne- 
braska Prenatal Clinic or those transferred to the Uni- 


versity Hospital without evidence of venous disease . - 


were requested to participate in the study. No subjects 
were studied who had painful uterine contractions or 
were receiving drugs other than terbutaline, ritodrine, 
or betamethasone fcr treatment of premature labor or 
magnesium sulfate for preeclampsia. 


M 


Methods 


Impedance cardiography for cardiac output was per- 
formed according to the technique described by Ku- 
bicek et al.,° with the IFM/Minnesota impedance car- 
diograph and the Surcon impedance cardiogram mi- 
crocomputer, Model 7000. The cardiac index was 
calculated while the subject was apneic, with five to 10 
determinations made and runs accepted with a range 
of «1096.5 The venous capacitance was performed with 
a Stim Tech impedance phlebograph according to the 
technique of Tripolitis et al.? and the venous resistance 
was estimated from the slope of the venous outflow of 
a recording of the impedance phlebogram (Fig. 1). Ef- 
forts were made to achieve relaxation in the subject and 
to properly position the subject in the left lateral po- 
sition with the extremity elevated. However, if, despite 
these efforts, the venous resistance values suggested 
overt venous obstruction, the subject's data were ex- 
cluded. The abnormal values were considered to reflect 
uterine pressure or the failure of the subject to relax. 
The highest values obtained for venous capacitance 
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were used and the lowest value for venous resistance, 
or the R ratio (Fig. 1) of the length of the base of the 
triangle to its height, was recorded. The coefficient of 
variation of the venous capacitance in the same subjects 
on succeeding days was +23%, the venous resistance 
was X 1096, and the cardiac index was + 1846. Plasma 
volume was determined with the Evans blue technique 
as previously described, and its value was corrected by 
0.9 to conform with our iodine 125-labeled human 
serum albumin technique.? 

Except for the plasma volume determination with 
Evans blue, the techniques were noninvasive. After in- 
formed oral consent had been obtained according to 
the rules of the Institutional Review Board, the double- 
banded electrodes of the impedance phlebographs 
were applied to the neck and at the level of the xyphoid 
for determining cardiac output and then to the left 
calf for measurements of venous reactivity. The static 
pressure estimation was calculated by the car- 
diac index X the estimate of venous resistance (R an- 
gle) x 36. This constant was used in order to have nor- 
mal peripheral static pressure be approximately 10, 
since the literature suggests that the average static pres- 
sure for the anesthetized, pregnant animal is between 
9 and 10 torr.‘ 


Results 


Combined studies have shown that excessive values 
for resistance to venous return were obtained in 48% 
of women in labor and in 5% after the thirty-sixth week 
of pregnancy.’ Table I lists the impedance phlebo- 
graphic values for normal pregnant women and those 
with complications. The normal upper range of seg- 
mental static pressure was considered to be "20" 
(mean + 3.5 SD). For purposes of discussion, only 
those subjects with complications who had abnormal 
peripheral static pressure values are listed. There were 
five subjects in premature labor, four with mild pre- 
eclampsia, and four with fetal growth retardation who 
had estimates of static pressures that were <“20” and 
therefore are not included in the table. 

Twelve subjects with cardiac outputs 76 L/min had 
venous resistance values less than 0.07, while only eight 
of 53 with lower cardiac outputs had such low values 
(p « 0.01). 


Comment 


We have suggested that the measurement of mater- 
nal venous reactivity is able to select the majority of 
women with abnormal pregnancies. The added ad- 
vantage of considering the concept of static pressure is 
its implication in the reflection of overall venous vas- 
cular function to plasma volume alterations. Resistance 
to venous return, according to Guyton et al.,? consti- 
tutes only 1096 of the total peripheral resistance. While 
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Fig. 1. Schematic impedance phlebogram recording demon- 
straüng increase in calf blood volume after tourniquet oc- 
cludes vein and decrease of calf blood volume with release of 
tourniquet. R, Relative venous resistance; F, relative arterial 
flow. 


an increase in arterial resistance will cause a propor- 
tional increase in arterial pressure, an increase in re- 
sistance to venous return has the opposite effect of 
causing a decrease in arterial pressure. This is because 
changes in arterial resistance have much less effect on 
cardiac output than do equal changes in resistance to 
venous return. On the other hand, a decrease in resis- 
tance to venous return causes a marked increase in 
cardiac output, which can secondarily cause hyper- 
tension because arterial pressure — cardiac output X 
arterial resistance. For these reasons, i£ both the arterial 
resistance and resistance to venous return increase si- 
multaneously, there is likely to be little or no change in 
arterial pressure even though the total peripheral re- 
sistance has increased markedly. If the total peripheral 
resistance is relatively constant, blood pressure will then 
vary with static pressure. 

The plethysmographic techniques are noninvasive 
and well tolerated by pregnant women. Table I lists the 
results of our applications of these techniques. Since 
estimates of peripheral static pressure in some cases of 
pregnancy complications are in excess when compared 
with values of static pressure in anesthetized laboratory 
animals, our simplified concepts may require modifi- 
cation. While the technique is simple, the concept of 
resistance to venous return and its relationship to car- 
diac output in the intact animal is controversial. Fur- 
thermore, our technique for measuring resistance to 
venous return is unconventional and its units of mea- 
surement are arbitrary. The technique and its results 
are presented despite these caveats because of the pos- 
sibility of establishing a more precise relationship be- 
tween alterations of venous function, plasma volume, 
and pregnancy complications. 

In our studies, those pregnant women with the high- 
est cardiac outputs were those who had the lowest val- 
ues of venous resistance, which is consistent with the 
assumption that static pressure is relatively constant 
and that cardiac output varies inversely with resistance 
to venous return (cardiac output equals static pressure/ 
resistance to venous return). These concepts of static 
pressure may also explain some of the cardiovascular 
findings in pregnancy. For instance, in 1917, Bolton? 
showed that increased static pressure is often due to 
increased blood volume. Pregnant women have an in- 
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Table I. Cases of elevated static Sani (impedance plethysmographic estimation) 








Plasma volume Cardiac Resistance Static 
Diagnosis* (ml/kg) indext to venous returnt pressure$ 





— Normal (24-36 wk) 3.10.5 0.09 + 0.02 “10” = 3.5 
IA Premature labor i ae i 2.7 + 0.7 0.31 + 0.08 “30" + 9 
IB With terbutaline 7 58 + 11 5.8 + 1.3 0.11 + 0.05 rs 
2A Preeclampsia 8 38 + 12 48+ 1.7 0.28 + 0.11 "AR" + 17 
2B With magnesium sulfate 4 49 5.9 0.19 "40" 

3 | Fetal growth retardation 6 4] x7 32-2) 1,0 0.38 + 0.07 "46" + 110^ 


Values are mean + SD. 

*Some with multiple diagnoses. 

fCardiac index = cardiac output/surface area. 
iR angle, Fig. 1. 


§Static pressure = cardiac index X resistance to venous return. 


crease in both blood volume and static pressure above 
the nonpregnant values,* which may explain their pro- 
pensity to develop hypertension? With their increased 


static pressure and normal resistance to venous return, 


the increased cardiac output found in pregnant women 
is to be expected. Women with preeclampsia have, by 
our findings, even higher values of peripheral static 
pressure, perhaps related to the failure of plasma vol- 
ume expansion, requiring increased venous tone and/ 
or the failure of the venous capacitance system to in- 
crease. 


In normal pregnancy, trophoblasts invade the medi l 


of the myometrial cells of the placental bed in early 
pregnancy, with the endovascular invasion reaching the 
final stages in the spiral arteries by the eighteenth week. 
Brosens et al.,'? as well as others, have shown that this 
trophoblastic invasion and replacement of the media 
provide for dilatation of the spiral arteries, forming an 
arteriovenous fistula and significantly changing the vol- 
‘ume and characteristics of the uterine blood flow. When 
these anatomic and physiologic changes of the placental 
bed fail to develop, there is fetal growth retardation, 
sometimes in association with preeclampsia.^ De- 
creased maternal plasma volume expansion and in- 
creased venous tone are associated with this same clin- 
ical subset of fetal growth retardation and preeclamp- 
sia, and since arteriovenous fistulas are associated with 
hypervolemia, the increase in plasma volume during 
normal pregnancy is probably secondary to this fistula 
formation that occurs in the placental bed.*” These 
concepts suggest that while a therapeutic impact may 
not be made on the degree of placental bed infusion, 
it nevertheless may be possible to modify the maternal 
effects of hypoperfusion such as in preeclampsia with 
an appropriate understanding of the compensatory 
maternal venous mechanism. 

Understandably, there have been no direct estimates 
of static pressure in living humans. However, it appears 
possible with noninvasive plethysmographic techniques 
to indirectly determine levels of peripheral static pres- 
sure in pregnant women. Concerns about the technique 


of peripheral static pressure estimations include the 
fact that the venous resistance value is a peripheral 
estimate and instead should be a central measurement 
or include many peripheral measurements. Our pre- 
vious experience of combining arm with leg venous 
reactivity measurements was not satisfactory.’ In ad- 
dition, the lower hmb venous drainage is in common 
with the uterine venous drainage, suggesting that leg 
studies are a more reliable indicator of significant ve- 
nous changes during pregnancy. Another concern is 
the validity of the concept of the clinical estimate of 
resistance to venous return. According to Guyton 
et al.,* ° this includes all venous and some arterial re- 
sistance, but we have focused on the venous factor be- 
cause the resistance to venous return increase is ap- 


' proximately 25 times as much for a given increase in 


venous resistance as for a similar increase in arterial 
resistance. In addition, changes in limb volume in re- 
sponse to congestion (cuff) pressure or the height of 
the impedance phlebogram recording (venous capaci- 
tance of Fig. 1) represent a complex interplay of many 
factors. These include cardiac output, local arterial 
flow, local arterial spasm, the preinflation venous pres- 
sure, the slope of the venous pressure volume curve, 
and the elastic characteristics of the venous wall as well 
as the venous muscular system. Alexander" showed 
that the dilated veins have less distensibility, apparently 
because the fibrous elements of the venous wall adven- 
titia were involved. Estimates of venous return from 
the characteristics of the outflow curve of the phlebo- 
gram recording are likewise complex. The outflow de- 
pends not only on the amount of upstream venous 
obstruction, such as the pregnant uterus, but also on 
the dilatation and elastic properties of the vein and 


degree of venous tone. We have assumed that the ab- 


normal venous resistance values suggesting thrombosis 
found in the majority of women in labor or in 5% of 
those in late pregnancy reflect, instead, venous obstruc- 
tion by the pregnant uterus or excessive catecholamine 
levels or the inability of the women to relax." | 
There are also disagreements over the acceptance of 
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impedance cardiac plethysmographic techniques dur- 
ing pregnancy.’*'* Changes associated with pregnancy 
could produce alterations in skin electrical conductivity 
or shifts of the diaphragm, and changes in diameter of 
the thorax could modify the conventional relationship 
between blood volume and alterations in chest imped- 


ance, all altering apparent cardiac output values. Nev- - 


ertheless, some studies have obtained excellent corre- 
lation during pregnancy between the cardiac output as 
measured with the impedance cardiographic technique 
and those with the Swan-Ganz thermodilution 
method." * In contrast to findings from traditional 
techniques, cardiac outputs with the impedance tech- 
niques have been described as maximum at 18 to 24 
weeks of pregnancy. Women with severe preeclampsia 
have been found to have either a low or decreased 
cardiac output.’ ? These differences with the nonin- 
vasive impedance technique may reflect the more basal 
condition of the subjects." 

Other studies of venous reactivity during pregnancy 
have described increases in venous distensibility and 
venous capacitance and venous reactivity alteration 
during preeclampsia." Hunyor et al.'* proposed that 
the abnormal venous reactivity observed in pregnant 
women represented the increase in plasma volume and 
the subsequent distended veins. These Australian in- 
vestigators regarded pregnancy as a potentially hyper- 
tensive state because of these women's abnormal venous 
reactivity. 

The clinical application of estimated static pressure 
in pregnant women would be used to identify poten- 
tially high-risk pregnant women as well as to suggest 
specific therapy. Furosemide, nitroglycerine, and amyl 
nitrite are drugs that increase venous capacitance." In- 
formation is not available as to whether these drugs 
selectively affect resistance to venous return or total 
venous reactivity. In a limited study, we have used these 
drugs with apparently good results in combination with 
plasma volume expansion in pregnant women with 
complications who also had elevated static pressure. 

In this study, not all women with abnormal preg- 
nancies had abnormal peripheral static pressures, in- 
dicating either that our techniques were imprecise 
or that abnormal cases represented a heterogeneous 
group in terms of venous reactivity and static pressure 
values. While these techniques and findings are en- 
couraging, they are not considered definitive: 
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Discussion 


Dr. THOMAS KIRSCHBAUM, Bethesda, Maryland. I 
think Dr. Goodlin is one of the most ingenious, far- 
sighted people concerned with investigation in this 
area. I will skip any reference to the difficulties in mea- 
suring blood pressure in Omaha; I just do not under- 
stand that at all. Also, I would like to point out that not 
all of Dr. Goodlin's ideas have worked out well. We 
were residents together and one day he exteriorized 
the stomach in order to do a colostomy. This idea has 
never been pursued by other physicians. The funda- 
mental message was relatively clear—that it is mean- 
ingless to be concerned with blood volume unless you 
know the size of vascular space even though we make 
use of that omission all the time, and the venous tone 
is a major determinant of vascular space and size of the 
vascular space. I think Dr. Goodlin is exactly right in 
those two observations. The third set of observations is 
important for people to explore who are concerned 
with maternal-fetal physiology. He has picked a series 
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of measurements that are, at least currently, impossible 
to make and has done the best he can with them. We 
need to stimulate other people to follow the funda- 
mental precepts he has laid down. The recent static 
pressure was, as you could see from his presentation, 
a hypothetical one derived from a simple "doughnut" 
view of the circulatory system. When Starling, with his 
series of collaborators, began exploring the mechanics 
of the heart by changing the venous return rates and 
changing the size of the ventricle during diastole, he 
had a system in which he could stop the dog's heart 
and stop the pump and measure the height of blood 
in the reservoir and the circulatory pressure, the mean 
circulatory pressure, which is what is probably more 
commonly used than the term static pressure. I think 
it fair to say that it will never be possible to make this 
measurement in a human. It may, however, have some 
. theoretical usefulness. Whenever there is a pressure, it 
can be derived by multiplying a flow value times a re- 
sistance, if the fact is ignored that circulation is not a 
DC analogue system. There is not constancy in flow but 
How in pressure and resistance are pulsatile events that 
change in time. That is a major assumption to throw 
into the pot. 

There are some others that are embedded in the tech- 
niques that Dr. Goodlin has used. The flow measure- 
ment is derived from impedance measurements and 
the thorax during the cardiac cycle. If an alternating 
current is run into the chest and the potential that 
evolves is measured, you can calculate the impedance; 
if you plot the impedance as a function of time, you 
can calculate the derivative of the impedance, in ani- 


mals at least. It correlates with the output of blood 


through the aorta. Whether it does in a human has 
never been entirely clear. As Dr. Goodlin points out 
quite clearly, whether pregnancy changes the imped- 
ance of the chest and of the heart by virtue of elevation 
of the diaphragm and changing the contour of the chest 
has not been determined either. These are uncertain- 
ties that rest in the flow measurement. The resistance 
measurement has some assumptions in it as well. You 
remember from Dr. Goodlin's diagram that the R angle 
must be assumed to be derived from the egress of ve- 
nous blood which is trapped in the extremity during 
the time the cuff was applied. There are two problems 
with that. One is that, as the cuff is applied, pressure 
builds up until continued arterial inflow is met by hy- 
drostatic pressure below which stops arterial inflow. So 
one of the components of the volume increment is ar- 
terial blood. The second problem is transudation, since 
lymph formation fills the occluded extremity as well. 
That upward slope will go on almost indefinitely if the 


c. cuffis kept on even though the pressure below the cuff 


has exceeded venous pressure. That means that when 
the R angle is measured and when the resistance of the 


egress is measured, the value is of something more than - 


venous blood. Probably a more serious objection in this 


area has to do with the generalizati 
flow of occluded venous blood in tl 
entire circulation because of the stril 
takes place in the verious pressure 
lower extremities in pregnancy. Thi 
to the jetlike return of uterine vein 
rate of 1 L/min in late pregnancy, 

sence as a Starling resistor. That is ; 
I think McLennan first published in 
The simple fact is that it is a big 
assume that the resistance outflow 
pregnancy represents the whole circ 
worry about whether the patient is 
down at the time blood pressure is i 
mean by any of these things to detr: 
lin's fundamental thesis, which is th 
tant area in which to do investiga 
currently stuck at the point where a 
does not suffice. 

Dr. GooDLIN (Closing). I apprec 
of Dr. Kirschbaum, as he is an exc 
As he stated, the main purpose of 
attempt to evaluate the venous reac 
sure during pregnancy. It simply is 
sure plasma volumes during pregn 
late on their significance. 

We have turned to the venous sic 
determinant of cardiovascular func 
estimates of static pressure. The tecl 
but considerably less so than in th 
electronic fetal heart rate monitorin 
that all cases of what are now diagn: 
sia, in utero growth retardation, or | 
have the same etiology or mechanis 
presume that the vascular pathophy 
these different conditions are dynan 
they have different phases. Therefc 
that not all cases of abnormal pre; 


 essarily have elevated maternal stz 


this background, I thought a more i 
this society would be cases with abno: 
values. We used 3.5 SD above the 1 
but even if we had included every ca 
mean values of the static pressure w 
significantly different from those | 
tients. The value 10, as explaine 
chesen and the numbers, of course 

In 1894, Bayliss and Starling disc 
article, the significance of elevated st 
mechanism of hypertension. While 
occasional article on the subject sinc 
not been an era of active investigatio 
with normal pregnancies have elevat 
that it is logical that venous reactivit 
be studied intensively in an effort to 
treat cases of pregnancy complicatic 
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WARNING: 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 
risk of endometrial cancer in postmenopausal women exposed to ex- 
ogenous estrogens for prolonged periods, !"? This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dif- 
ferent areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly ` 
expanding use of estrogens during the last decade.‘ 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers, The risk appears to depend on both duration of treat. 
ment! and on estrogen dose.? In view of these findings, when estro- 
gens are used for the treatment of mendpausal symptoms, tha lowest 
dose that will control symptoms should be utilized and medication 
should be discontinued as soon as possible. When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
least a semiannual basis to determine the naed fer continued therapy. 
Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may 
carry less risk than continuous administration: it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveillance of all women taking astragens is impor- 
tant. in all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be underta- 
ken to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more 
or less hazardous than “synthetic” estrogens at equiestrogenic doses. 


2. OGEN SHOULD NOT BE USED DURING PREGNANCY. 

According to some investigators, the use of female sex hormones, 
both estrogens and progestogens, during early pregnancy may se- 
riously damage the offspring. Studies have reported that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal ar cervical 
cancer that is ordinarily extremely rara.9 In one of these studies, 
this risk was estimated as not greater than 4 per 1000 exposures." 
Furthermore, there are reports that a high percentage af such sx- 
posed women {from 30 to 90 percent) have been found to have vagi- 
nal adenosis,?!? epithelial changes of the vagina and cervix. Àl- 
though these reported changes are histolagically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
carcinoma. 

Severai reports suggest an association between intrauterine expo- 
sure to female sex hormones and congenital anomalies in the offspr- 
ing, including heart defects and limb reduction defects.!* 15 Dne 
cese control study*® estimated a 4.7 fold increased risk of limb ra- 
duction defects in infants exposed in utero te sex hormones (ora! 





“contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
ed treatment for threatened abortion). Some af these exposures 
were very short and involved only a few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnan- 
cy in an attempt to treat threatened or habitual abortion. OGEN has 
not been studied for these uses, and therefore should not be used 


during pregnancy. There is ne evidence from weil controlled studies 
that progestagens ara effective for these uses, 

H OGEN (estropipate tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should he ap- 
prised of the potential risks to the fetus, and the question of continu- 
stion of the pregnancy should be addressad. 


INDICATIONS 
OGEN {estropipate tablets) is indicated for the treatment of estrogen defi- 
ciency associated with: 

1. Moderate to severe vasomotor symptoms of menopause. (There is 
no evidence that estrogens are affective for nervous symptoms or depres- 
sion which might occur during menopause, and they should not he used ta 
treat these conditions.) 

2. Atraphic vaginitis, 

3. Kraurasis vulvae. 

4. Female hypogonadism. 

5. Female castration. 

8. Primary avarian failure. 

OGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR 
EFFICACY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS 
EFFECT UPON THE FETUS IS UNKNOWN, IT CANNOT BE 
RECOMMENDED FOR ANY cones DURING PREGNANCY (SEE 
BOXED WARNING). 


CONTRAINDICATIONS - 
OGEN should not be used in women with any of the following conditions: - 
1. Known or suspected cancer of the breast. 
2. Known or suspected estragen-dependent neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 
4. Undiagnosed abnormal genita! bieeding. 
5. Active thrombophlebitis or thromboembolic disorders. 
E. A past history of. thrombophlebitis, thrombosis, or — 
disorders associated with previous estrogen use. 


WARNINGS : 

1. Induction of malignant neoplasms. Long-term continuous administra- 
tion of natural and synthetic estrogens in certain animal species has been 
reported by some investigators.to increase the frequency of carcinomas of 
the breast, carvix, vagina, and liver. There is now evidence that estrogens 
increase the risk of carcinoma of the endometrium in humans. (See Boxed 
Warming). 

At the present time there is na satisfactory evidence that estrogens 
given to postmenopausal women increase the risk of cancer of the 
breast}? although a recent long-term followup of a single physician's prac- 
tice has raised this possibility!® Therefore, caution shauld be exercised 
when administering estrogens to wamen with a strong family history of 
breast cancer or who have breast nodules, fitrocystic disease, or abnormal 
mammograms. Careful breast examinations should be performed pericdical- 


ly. 


2. Gall bladder disease. A recent study has raported a 2 to 3-fold in- 
crease in the risk of surgically confirmed gall bladder disease in women Te- 
ceiving postmenopausal estrogens,!? similar to the 2-fold increase pre- 
viously noted in users of oral contracaptives.!?:?? In the case of oral con- 
traceptives, the increased risk appeared after two years of use.?* 


3. Effects similar to those caused hy estrogén-progestogen oral çon- 


traceptives. There are several serious adverse effects of oral contracap- 
tives, mast of which have not, up to now, been documented as conse- 
quences of postmenopausal estrogen therapy. This may reflect the com- 
paratively low doses of estrogen used in postmenopausal women, It would 
be expected that the larger doses, of estrogen used to treat postpartum 
breast engorgement would be more likely to rasult in these adverse ef- 


. fects, and, in fact, it has been shown that there is an increased risk of 


thrombosis in women: receiving estrogens for postpartum breast engorge- 
ment, 2? 21 

a. Thromboembolic disease. it is now well established that users of 
oral contraceptives have an. increased risk of various thromboembolic and 
thrombotic vascular diseases, such as thrombophlebitis, pulmonary embo- 
lism, stroke, and myocardial inferction.?*-?? Cases of retinal thrombosis, 
mesenteric thrombosis, and optic neusitis have heen reported in oral can- 
tracsptiva users. There is evidence that the risk of several of these ad- 
verse reactions is related to the dose of the drug.*°-7! An increased risk of 
post-surgery thromboembolic complications has also bean reported in 
users of oral contraceptives, ?*:33 |f feasible, estrogen should be disconti- 
nead at least 4-weeks before surgery of the type associated with an in- 
creased risk of thromboembolism; it should also be discontinued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotic disease in 
postmenopausal users of estrogens has not bean found??-* this does not 
rule out the possibility that such an increase may be present or that sub- 
groups of women who have underlying risk factors or who are receiving 
relatively larga doses of estrogens may have increased risk. Therefore 
estrogens should not be used in persons with activa thrombophlebitis or 
thromboembolic disorders, and they should not be used in persons with à 
history of such disorders in association with estrogen use, They should be 
used with caution in patients with carebral vascular or coronary artery dis- 


“ease and only for those in whom estrogens are clearly needed. 


Large doses of estrogen (5 mg conjugated estrogens per day), compara- 
hig to those used to treat cancer of the prostate and breast, hava been 
shown in a large prospective clinical trial in men?5 to increase the risk of 
nonfatal myocardial infarction, pulmonary embolism and thrombophlebitis. 
When estrogen doses of this size are used, any of the thromboembolic and 
thrombotic adverse effects associated with oral contraceptive use should 
be considered a clear risk. 

b. Hepatic adenoma. Benign hepatic adenomas appear to be EN 
ed with the use of oral contraceptives.36?* Although benign, and rare, 
thase may rupture and cause death through intradbdoniinal hemorrhage. 
Such lesions have not yet been reported in association with other estrogen 
or-progestogen preparations hut should be considered in estrogen users 
having abdominal pain and tenderness, abdominal mass, or hypovolamic 


. shock Hepatocellular carcinoma has also baen reported in women taking 


estrogen-containing oral contraceptives." The relationship of this 
malignancy to these drugs is not known at this time, 

c. Elevated blond pressure. increased blood pressure is not uncommon 
in women using oral contraceptives. There is now a report that this may 
occur with use of estrogens in the menopause?? and blood pressure should 
be monitored with estrogen use, especially if high doses are used. 

d. Glucose toleranca. A worsening of glucose tolerance has been ob- 
served in a significant percentage of patients on estrogen-containing oral 
contraceptives, For this reason, diabetic patients should be carefully ob- 
served while receiving estrogen. g 

4. Hypercalcemia, Administration of estrogens may lead to severe hy- 
percalcemia in patients with breast cancer and hone metastasas. 


PRECAUTIONS 
A General Precautions. . 

-1. A complete medical and family-histery should be taken prior to the 
initiation nf any estrogen therapy. The pretrsatment and periodic physical 
examinations should include special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As 
a general rule, estrogen should not be prescribed fer longer than one year 
without another physical examination being performed. 

2. Fluid retention — Estrogens may cause soma degree of fluid reten- 
tien. Therefore, patients with conditions such as epilepsy, migraine, end 
cardiac or renal dysfunction, which might be influenced by this factor, re- 
quire careful observation. 

3. Certain patients may develop undesirable manifestations of exces- 
sive estrogenic stimulation, such as abnormal or excessive uterine bleed- 
ing, mastodynia, etc. 

4. Oral contraceptives-appest to be associated with an increased inci- 
dence of mental depression.*4 Although it is not clear whether this is due 
to the estrogenic ar progestagsnic componant of the contraceptive, pa- 
tients with a history of depression should be carefully observed. 

5. Preexisting uterine leiomyomala may increase in size during astia- 
gen use. 

8. The pathologist should be advised of the patient's use of estrogen 
therapy when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estrogen-containing 


' oral contraceptive therapy. ff jaundice develops in any patient receiving 


estrogen, the medication should be discontinued while the cause is inves- 
tigated. 

8. Estrogens may be poorly metabolized in patients with impairad tiver 
function and they should ba administered with caution in.such patients. 

9. Because estrogens influence the metabolism of calcium and phas- 
phorus, they should be used with caution in patients with metabolic bone 
diseases that are associated with hypercalcemia or in patients with renal 
insufficiency. 

10. Because af the effects of estragens on epiphyseal closure, they 
should be used judiciously in young patients in whom bone growth is not 
complete. 

11. Certain endocrine and liver function tests may be affected by 
estrogen-containing oral contraceptives. The following similar changes 
may be expected with larger doses at astrogen. 

a. Increased sulfobromophthalein retention. i 

b. Increased prothrombin and factors VIE, VIIL IX, and X; decreased an- 
tithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased cit- 
culating total thyroid hormone, as measured by PBE, T4 by column, or T4 
by radioimmunoassay. Free T3 resin uptake is decreased, reflecting the 
elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance. 

a. Decreased pregnanediol excretion. 

t. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

B. Information for the Patient. See text of Patient Package Insert which 
appears after PHYSICIAN REFERENCES. 

C. OGEN (estropipate tablets} cannott be recommended for use during 
pregnancy. See Contraindications and Boxed Warning. 


D. Nursing Mothers. Estrogens have been reported to be excrete in 
human breast milk. 


ADVERSE REACTIONS 
(See Wamings regarding reports of possible induction of neoplasia, un- 
known effects upon the fetus, increased incidence of gall bladder disease, 
and adverse effects similar to those of oral contraceptives, including 
thromboembolism.) The following additional adverse reactions have been 
reported with estrogenic therapy, including oral contraceptives: 

1. Genitourinary system. 

Breakthrough bleedíng, spotting, change in menstrual flow. 

Dysmenorrhea. 

Pramenstrual-like syndrome. 

Amenarrhea during and after treatment, 

Increase in size of uterine fibromyomata. 

Vaginal candidiasis, 

Change in cervical eversion and in degree of cervical secretion. 

Cystitis-like syndrome, 

2. Breast. 

Tendemess, enlargement, secretion. 

3, Gastrointestinal. 

Nausea, vomiting. 

Abdominal cramps, bloating. 

Cholestatic jaundice, 

4. Skin. 

Chloasma or melasma which may persist when drug is discontinuad, 

Erythema multiforme. 

Erythema nodosum.. 

Hemorrhagic eruption. 

Loss of scalp hair. 

Hirsutism. 

5, Eyes. - 

Steepening of comeal curvature. 

Intolerance to contact lenses, =‘ 

6. CNS. A 

Headache, migraine, dizziness. 

Mental depression. 

Chorea, 

7. Miscellaneous. 

Increase or decrease in weight. 

Reduced carbohydrate tolerance. 

Aggravation of porphyria. 

Edama. 

Changes in, libido. 


ACUTE OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen- containing oral 
contraceptives by young children indicate that serious ill effects do not 
occur. Overdosage of estrogen may cause nausea and withdrawal bleeding 
may occur in females. 


DOSAGE AND ADMINISTRATION 
1. Given cyclically for short-term use: 

For traatment of moderate to severe vasomoter symptoms, adi 
vaginitis, or kraurosis vulvae associated with the menopause, 

The lowest dose that will control symptoms should be chosen and medi- 
cation should be discontinued as promptly as possible, 

Administration should be cyclic (e.g., 3 weeks on and | week off). 

Attempts to discontinue or taper medication should be made st 3 to 6 
month intervals. 

The usual dosage range is one DGEN .625 (estropipate) Tablet to ane 
OGEN 5 Tablet per day. 

2. Given cyclically: - 

Female hypogonadism. Female. castration. Primary ovarian failure, The 
lowest dose that will contro! symptoms should be chosen, A daily dose of 
one OGEN 1.25 Tablet to thros DoeN 2.5 Tablets may be given for the 
first three weeks of a theoretical cycle, followed by a rest period of eight 
to ten days. The same schedule is repeated if bleeding does aot occur by 
the end of the rest period. The duration of cyclic estrogen therapy neces- 
saty to produce withdrawal bleeding will vary according to the responsive- 
ness of the endometrium. if satisfactory withdrawal bleeding dees not 
occur, an ora! progestogen may be given in addition to estrogen during the 
third week of the cycle. 

Treated patients with an intact uterus should be monitored closely for 

signs of endometrial cancer end appropriate diagnostic measures should 
be taken to rule out malignancy in the event of persistent or recurring ab- 
normal vaginal bleeding. 


HOW SUPPLIED 
OGEN (estropipate tablets, USP) Is supplied as OGEN .625 (0.75, mg estro- 
pipate), yellow tablets, NDC 0074-3943-04; OGEN 1.25 (1.5 mg estropi- 
pate), peach-colored tablets, NDC 0074-3948-04; OGEN 2.5 (3 mg estro- 
pipats}, biue tablets, NDC 0074-3951-04; and OGEN 5 (6 mg estropi- 
pate), light green tablets, NDC 0074-3958-13. Tablets of all four dosage 
levels are standardized to provide uniform estrone activity and are 
cooved (Divide-Tab9) to provide dosage flexibility. All tablet sizes of 
GEN are available in botties of 100. 
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Abbott Laboratories 
Abbott Pharmaceuticals, Inc. 
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The age extremes for reproduction: Current implications for 


policy change 


Ezra C. Davidson, Jr., M.D., and Teiichiro Fukushima, M.D. 


Los Angeles, California 


The changing demographic features of births in the United States include an increasing number of older 
women and a decreasing number of adolescents giving birth. Births in adolescents have lower risks than 
those in women more than 34 years of age and probably of those more than 30 years of age. There is an 
increase in complicated pregnancies in the United States, related, no doubt in part, to the above. Older 
women require more costly, high-technology prenatal care, such as genetic counseling, genetic antenatal 
diagnosis, amniocentesis, ultrasonography, and electronic fetal-heart rate testing. The financing of health 
care needs to recognize these changes. Detailed studies of the economics of perinatal care, more specific 
to patient population mix and complication-treatment patterns are needed to establish priorities with the 
payment system to assure appropriate care. (AM J Ossrer Gynecol 1985;152:467-73.) 


Key words: Pregnancy, prenatal care services, adolescent pregnancy, age extremes and 


pregnancy, pregnancy risks 


In this country increasing attention is being focused 
on reducing the cost of health care and the rate of 
increase in cost. Powerful tools are being implemented 
to increase competition within the health care system 
and control or project cost. 

The most recent national governmental program is 
diagnosis related groups. However, other plans have 
entered the system with varying levels of government, 
private insurance, and corporate support: second sur- 
gical opinions, health maintenance organizations, pre- 
paid health plans, various physician-provider groups, 
and contracts with selective hospitals for purposes of 
reducing costs. 

In addition, there has been a recent pattern of re- 
duction of public funding for maternal health pro- 
grams on both the local and national levels.’ Federal 
funding cuts have affected the services to pregnant 
women in three major areas: medicaid, Title V Mater- 
nal and Child Health Block Grants, and the community 
health centers and preventive health services pro- 
grams.’ Medicaid reaches approximately 3.2 million 
women of childbearing age, and under the Omnibus 
Reconciliation Act of 1981, Congress approved a 4 bil- 
lion dollar cut for fiscal years 1982 through 1985. The 
Maternal and Child Health Block Grant appropriation 
in fiscal year 1982 of $373 million was 18% less than 
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in fiscal year 1981. In fiscal year 1982 community health 
centers were cut by 13%. 

Private third-party funding is being reduced as with 
the Blue Shield Preferred Provider plans in California 
where physicians and hospitals are under cost-control 
contracts. 

With these current forces at play on the economics 
of health care, we at the King/Drew Medical Center, a 
public hospital in Los Angeles, were forced to reex- 
amine our programs for perinatal services and compare 
them to what were the unmet needs. On analysis of our 
data and review of other local and national data, we 
believe that this experience can be extrapolated to pro- 
ject a national and more general prospective. This re- 
port emphasizes the need for further and more detailed 
economic and perinatal health care studies. 

Patterns of clinical care in obstetrics are changing to 
those which are clearly more costly than the former 
ones. Most notably this involves genetic counseling and 
antenatal genetic diagnosis, electronic fetal monitoring 
for both antenatal and intrapartum fetal assessment, 
the use of ultrasonography in obstetrics, amniocentesis, 
increase in cesarean sections, and the care and treat- 
ment of the neonate.*? The pro and con arguments 
concerning these modalities will not be engaged in here, 
but the most conservative of critics of their use would 


agree that all have a role to play in contemporary ob- 


stetrics beyond their use in earlier times. The increased 
cost of certain elements of perinatal care is a fact. 

In concert with these changing economic forces and 
the changing patterns of perinatal care is a changing 
profile of the American woman requiring perinatal ser- 
vices.* > The total number of births is beginning to-in- 
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i Table I. King-Drew Medical Center perinatal statistics, July, 1983, to June, 1984 


Neonatal deaths Perinatal 


Weight* Births Stillbirths 

(gm) (n) (n) " (n) mortality ratet 
2500 5433 10 3 2.4 
<2500 
> 1500 | 209 10 8 49.2 
«:1500 - 89 14 26 449.4 
Total . 5896 35 . 37 12.2 





Perinatal mortality rate is number of deaths per 1000 births, weight =500 gm, gestationsl age =20 weeks. 
* Weights missing, eight; « 500 gm, 3; malformations, 10. 
TUncorrected; corrected rate, 11/1000. 


Table II. King-Drew Medical Center perinatal statistics, July, 1983, to June, 1984— Prenatal care at hospital 


Weight* Births Stillbirths Neonatal deaths Perinatal 
(gm) (n) (n) (n) mortality ratet 


22500 | 1156 i 3 ] 3.4 
«9500 | 

red 76 2 4 92.1 
«1500 1] 3 272.7 
Total 1244 5 8 10.5 


Perinatal mortality rate is number of deaths per 1000 births, weight 2500 gm, gestational age 720 weeks. 
* Weights missing, one; «500 gm, zero; malformations, two. 


June 15, 1985 : 


TUncorrected; corrected rate, 10/1000. 


crease and.the age distribution is shifting to a lower 
number of adolescents and a higher number of women 
over 30. These changes, increased births and higher- 
aged pregnant women, imply increased costs. 

The converging shifts in current economic policies, 
more technological and costly patterns of perinatal 
care, and the demographic changes of the pregnant 
woman define a dilemma that needs to be more clearly 
understood and articulated to avoid substandard care 
and possible injury from inadequate care. 


Material and methods 


Three major sources of data were used for this study. 
First, data for the fiscal year July, 1983, through June, 
1984, from the perinatal services at the King/Drew 
Medical Center in the south area of Los Angeles 
County, California, initially directed our attention to 
review the other two available sources of data: The 
County of Los Angeles Department of Health Services 
data*" and the annual vital statistics summaries from 
. the National Center for Health Statistics,* including the 
. yet unpublished data from the National Natality Survey 
from the National Center of Health Statistics, United 
States Public Health Service, Department of Health and 
Human Services (Samuel Kessel, M.D., personal com- 
 munication, 1984). 

The King/Drew data consisted of 5896 births at the 
medical center. These data were characterized in terms 


of the overall perinatal mortality rates* according to 


(1) birth weight distribution, (2) source of prenatal care 
(King/Drew, our 12 divisions of the ambulatory south 
area of the Los Ángeles County Health Department 
Clinic network and (3) no prenatal care, or care re- 
ceived outside this King/Drew network). 

The births were 85% Hispanic and 13% black. This 


patient-population mix has not changed in the last 6 - 


years. There were 272 patients under 17 years of age 
and 512 patients over 34 years of age. 


The latest available perinatal data were used from 


Los Angeles County prepared in 1984: A Report on Se- 
lected Health Status Indicators*? and Vital Statistics Reports, 
1976-1982,’ all compiled by the Data Collection and 


Analysis Division, Public Health Programs, County of 


Los Angeles Department of Health Services.*" These 
data are reported according to age, birth weight, ethnic 
group, and geographic area within the county. 

The unpublished United States data are from the 
1972 and 1980 National Natality Surveys, both based 
on certificates of live births sampled from the United 
States vital registration system and expanded by mail 
follow-up of mothers, hospitals, and physicians asso- 
ciated with those births (Samuel Kessel, M.D., personal 
communication, 1984). These data were collected by 


*Computed as fetal deaths beyond 20 weeks or 500 gm, 


plus neónatal deaths to 28 days per 1000 births. 


* ab 
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Table ITI. King-Drew Medical Center perinatal statistics July, 1983, to June, 1984—no prenatal care 






Weight* Births Stillbirths - Neonatal deaths Perinatal 
(gm) (n) (n) (n) mortality rateT 
22500 | 679 2 | l 4.4 
<2500 i 76 
mn dt i : 
«1500 31 7 9 516.1 
Total 787 11 11 28.0 


Perinatal mortality rate is number of deaths per 1000 births, gestational age #20 weeks. 
* Weights missing, three; «500 gm, one; malformations, two. 
+Uncorrected; corrected rate, 27/1000. 


Table IV. King-Drew Medical Center perinatal statistics, July, 1983, to Tune, 1984— prenatal care, south area 


Weight* Births Stillbirths Neonatal deaths Perinatal 
(gm) (n) .(m (n) mortality ratet 

22500 2486 2 0 1.2 

<2500- ' , 

> 1500 | 2L 5 _ 2 68.4 

<1500 12 l 6 583.3 

Total 2602 8 8 6.1 


Perinatal mortality rate is number of deaths per 1000 births, weight 2500 gm, gestational age 220 weeks. 
* Weights missing, two; «500 gm, zero; malformations, one. 


1Uncorrected; corrected rate, 6/1000. 


Table V. King-Drew Medical Center births 








Maternal age 
(yr) 





<17 272 
=34 516 
All ages . - 5896 


Low—birth weight 
infants 











Cesarean 
sections 


(%) 


Perinatal 
mortality 
rate 







7 ; 8.1 
17 22.9 
12 13.9 





the National Center for Health Statistics, United States 


Public Health Service, Department of Health and Hu- ` 


man Services. The National Center for Health Statistics 
conducted the surveys to expand the information re- 
portable through the vital registration system, to pro- 
vide maternal estimates of characteristics not available 
through the vital registration system, and to permit 
trend studies with follow-up survey data collected in 
previous years. In the 1972 and 1980 National Natality 
Surveys, questionnaires mailed to hospitals where 
births occurred included checklists of specific under- 
lying medical conditions of the mother, complications 
of pregnancy, and complications of labor. The births 
were a stratified, weighted sample of more than 10,000 
births in order to make National estimates. 


Results 


The King/Drew data show differences in perinatal 
mortality rates of patients who received care within the 


network (hospital clinics and the 12 south area ambu- 
latory clinics managed by the medical center) as com- 
pared to those patients who did not receive prenatal 
care: 7.5 versus 28 deaths per 1000 births (Tables I to 
IV). The perinatal mortality rates value of 10 for pa- 
tients who were seen at the Medical Center no doubt 
reflects the higher risk of this referred group as com- 
pared to the value of 6 for patients seen in our south 
area clinics. 

The adolescent patients less than 17 years of age, in 
whom the greater risk would be expected, had a low 
perinatal mortality rate value of 7. 

The cesarean section rate was 8.1% in this adolescent 
group. The rate of low—birth-weight infants was 8% 
(Table V), which was not significantly different from 
the overall King/Drew rate of 7.6%. The rate of low— 
birth-weight infants in Los Angeles County for women 
under age 20 was 896 in 1982, the latest available data, 
6% for women 20 to 34, and 7.4% for women 35 and 
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Table VI. Los Angeles County births by 
maternal age 1976 and 1982 


Maternal age 


«15 351 (0.3)* 338 (0.2) 
15-19 -> 18,888 (16.3) 17,824 (19.8) 
30-34 16,505 (14.2) 24,959 (18.0) - 
35-39 5516 (4.7) 8716 (6.2) 

Total 115,590 139,241 


*Percentage of total births. 


Table VIII. Los Angeles County births 


. June 15; 1985. 
‘Am J Obstet Gynecol 


Table VII. Trends in births to teenage 
mothers* in the United States 
Maternal age 


(yr) 1960 1979 1981 


<15 6780 11752 9632 
15-17 173,507 223,590 187,397 
18-19 413,459 421,118 339,995 

Total 593,746 656,456 537,024 


*From National Center for Health Statistics, annual vol- 
umes. 


1979 1980 1981 1982 


No. 123,292 
Low-birth weight 6.3 
Perinatal mortality rate 17.6 


NA = Data not available. 


Table IX. National Natality Surveys—Trends 


in maternal complications 
1972 1980 
(%) (%) 


One or more underlying 13.9 19.0 
medical conditions 

One or more complica- 16.3 27.8 
tions of pregnancy 

One or more complica- 20.2 28.3 


tions of labor 


*Samual Kessel, M.D., personal communication, 1984. 


over. This would suggest some increased risk in both 
the youngest and oldest ages. - 

The over-34 group who were delivered at King/Drew 
had a significantly higher cesarean section rate of 
22.996, two thirds of which were primary. The rate of 
low—birth-weight infants was 8.396 and the perinatal 
mortality rate value was 17 (Table V). These data rather 

sharply contrast with the figures for adolescents where 
the cesarean section rate was 8.195, the rate of low— 
. birth-weight infants was 8%, and perinatal mortality 

rate value was 7. 

The births in Los Angeles County have been on the 
rise in recent years, as are national births, and show an 
increasing trend in maternal ages over 30 and a de- 
creasing number of births in ages under 20 (Tables VI 

. to VIII). In Los Angeles County the percentage of 

births to women under 20 years of age dropped from 
. 16.6 in 1976 to 13 in 1982; on the other hand, births 
to women over 30 years of age increased from 18.9% 
to 24.296. Similar trends occurred nationally: Births to 
women under 20 years of age have decreased by 18% 
' since 1979 (656,456 births) to 1981 (537,024). The total 


131,111 136,219 138,888 
6.2 6.3 6.2 
16.2 15.9 NÀ 


number of women in the childbearing age group, 15 
to 44 years, is projected to increase by 8% from 1979 
to 1985. The largest increases will occur among women 
from 30 to 34 (16.3%) and 35 to 39 (26.790). 

The National Natality surveys for 1972 and 1980 
show an increasing percentage of women with medical. 
complications associated with pregnancy and an in- 
crease in antepartum and intrapartum complications 
(Table IX). | | 


Comment 
These seemingly disparate data are presented here 


to describe a local problem carried to a national per- 


spective. There are unmet perinatal health care needs 
and changing patterns of care that will require a relative 
increase in the most costly, high-technology care. This 
is despite the forces at play to reduce costs. 

It appears from the King-Drew data that prenatal 
care will improve the perinatal mortality rate, as has 
been shown by others. Although these data do not spe- 
cifically quantitate the differences, only the adolescents 
had pregnancy-induced hypertension as a complication 
to a greater extent than women over 84 years of age. 
Size-dates discrepancy required sorting out perhaps . 
about equally in both groups. However, the older 
women required more complex care and surveillance 
than the youngest ones, as seen by the indirect evidence 
of higher perinatal mortality rates, higher percentage 
of low—birth-weight infants, and cesarean section rates. 
One of the more obvious suggestions from the National ` 
Natality Survey data is that increasing maternal age may 
be a major contributor to the increasing number of 


complications in pregnancy. Age alone is the largest ^ * 


single indication for genetic counseling and diagnosis 
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both in our population (over 9076) and nationally? 
This technology alone being provided more thoroughly 
on a national basis will be a significant cost to the system. 

There has been, in recent years, an increasing focus 
on the needs of the pregnant adolescent. This is ap- 
propriate, for these pregnancies raise mariy unresolved 
social, economic, and family structure concerns. How- 
ever, the earlier presumption that because of their 
young age their medical problems were more serious 
does not now appear to be supported by available data. 
If resources are available to provide routine prenatal 
care, their pregnancy outcomes should be similar to 
those of women in their peak reproductive years. 

What has been less emphasized are the increasing 
number of women over 30 who are giving birth and, 
with the changing patterns in perinatal practices, the 
increases in total services and costs that will be required 
when these are coupled with the increased medical care 
needs. 

A quick scan of the current literature in obstetrics 
and discussion with perinatologists suggest a shift to- 
ward more expensive ultrasound and electronic fetal 
heart rate testing in the evaluation of the fetus rather 
than use of less costly biochemical and hormonal assays, 
for instance, estriol levels. Naeye'? concluded from his 
study of 44,386 pregnancies that advancing maternal 
age influences frequency and outcome of antenatal dis- 
orders. He noted an increasing perinatal mortality rate 
value from 25 at ages 17 to 19 to 69 at age 39. Stillbirths 
accounted for 9295 of the increase, with one half as- 


sociated with disorders of uteroplacental underperfu- : 


sion. This would require more antenatal fetal and ma- 
ternal testing for proper surveillance of these preg- 
nancies. This information supports advancing maternal 
age as an explanation for the National Natality Survey 
data of increased complications from 1972 to 1980. 
. The adolescent is generally a low-risk patient for 
perinatal mortality and low—birth-weight infants, from 
Gur data and those of others." * This does not ignore 
the large social and economic risks of the adolescent 
population, who require support and social and edu- 
cational services,” but the medical model may need to 
shift its resources to services that will directly reduce 
health risks in other areas and encourage these social 
science and education disciplines to meet the nonmed- 
ical needs. 

Older women require more costly, high-technology 


prenatal care, such as genetic counseling, antenatal ge- . 


netic diagnosis, amniocentesis, ultrasonography, and 
electronic fetal heart rate testing. Detailed studies of 
the economics of perinatal care, more specific to pa- 
tient-population mix and complication- -treatment pat- 


terns, are needed to establish priorities with the pay- - 


ment system to assure áppropriate care. 
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. Individual and institutional practices will have to re- 
flect the changing perinatal care demands and to argue 
with third-party payers of all types the need to provide 
adequate compensation to provide these services. 


REFERENCES 


1. Children and Federal Health Care Cuts. A national survey 
of the impact of Federal health budget reductions on State 
Maternal and Child Health Services during 1982. Wash- 
ington DC: The Children's Defense Fund, 1983. 

: 2. Antenatal Diagnosis. Report of a consensus development 
conference. Washington DC: US Government Printing 
Office, 1979; NIH publication no. 79-1973. 

3. Boyle MH, Torrance GW, Sinclair JC, Horwood SP. Eco- 
nomic evaluation of neonatal intensive care of very-low- 
birth-weight infants. N Engl J Med 1983,308:1330-7. 

4. Vital statistics report. Annual summaries for the United 
States, 1976-82, Hyattsville, Maryland: National Center 
for Health Statistics. DHEW publications. (Vital and 
health statistics series). 

5. Health in Los Angeles County. A report on selected health 
status indicators. Los Angeles: Data Collection and Anal- 
ysis Division, Los Angeles County Department of Health 
Services, 1984. 

6. Perinatal Care System Study and Resource Document for 
Los Angeles County Department of Health Services. Los 
Angeles: Los Angeles County Department of Health Ser- 
vices, 1982.. 

7. Vital statistics reports, 1976-1982. Los Angeles: Data Col- 
lection and Analysis Division, Los Angeles County De- 
parunent of Health Services; 1982. 

8. Trends in first births to older mothers, 1970-79. Hyatts- 
ville; Maryland: National Center for Health Statistics, 
1982; DHHS publication no. (PHS) 82-1120. (Monthly 

.. vital statistics report; vol 31, no 2, suppl 2). 

. 9. Sepe SJ, Marks JS, Oakley GP, Manley AF. Genetic services 
in the United States 1979-1980. JAMA 1982;248:1733-5. 

10. Naeye RL. Maternal age, obstetric complications and the 

. Outcome of pregnancy. Obstet Gynecol 1983;61:210-6. 

ll. Levkoff AH, Westphal M, Miller MC III, Michel Y. Ma- 
ternal risk factors in infants with very low birth weight. 
Obstet Gynecol 1982;60:612-6. 

12. Horon IL, Strobino DM, MacDonald HM. Birth weights 
among infants born to adolescent and young adult 
women. AM J OBSTET GYNECOL 1983;146:444-9. 

13. Adolescent perinatal health. A guidebook for services. 
Washington, D. C.: American College of Obstetricians and 
Gynecologists, 1979. 
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discussions were presented. 


Discussion ! 

Dr. ROBERT A. Sack, Whittier, California. Dr. Da- 
vidson’s paper raises the question of the need for policy 
change regarding the increasing number of older ma- 


ternity patients. He has documented their number to 


be increasing as the number of teenage pregnancies is 
decreasing. His statement that older women require 
more costly, high-technology prenatal care is an eco- 
nomic fact of life. His recommendation that detailed 
studies of the economics of obstetric care be carried 
out is one of high priority. 

This study, from a public hospital, showing more 
than double the perinatal mortality and almost three 
times the cesarean section rate in the older patient is 


- 
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suggestive of higher risk in this group. Is the pregnant 
patient.older than age 34, who is in good general health, 
any more at risk.than she was at an earlier age? This 
is the basic unanswered question. 

In order to add some data, a retrospective study of 
the fate of the older patient delivered in a private hos- 
pital was undertaken. The study was conducted in 
the Whittier, California, Presbyterian Intercommunity 
Medical Center from July 1, 1979, to June 30, 1984. 
This is a 357-bed suburban private hospital affiliated 
with the School of Medicine of the University of South- 
ern California. 

During this 5-year period there were 9722 deliveries 
and 418 (4.7%) were by women over age 34. There 
were 405 infants weighing 72500 gm with a zero peri- 


natal mortality rate. Nine infants, two of which were 


stillborn, weighed from 1500 to 2500 gm. There were 
four infants weighing under 1500 gm; three were still- 
born and one, an 800 gm infant, was a neonatal death. 
The 13 low-birth- -weight infants (3.1%) with six peri- 
natal deaths are too few to statistically evaluate. Of in- 
terest, there were seven infants in this series weighing 
24500 gm. There was one Down's syndrome infant 
born to a woman who declined amniocentesis for re- 
ligious reasons. | 

The lower percentage of women over 34 years of age 
in the private hospital series reflects the population 
from which they are drawn. No doubt, this population 
has a greater number of women who have been sur- 
gically sterilized. They also have better access to con- 
traception and abortion. - 

The private hospital series revealed the N 
of low—birth-weight infants to be the same as for all 
ages delivered in-the hospital. This probably reflects 
better lifelong, as well as prenatal, nutrition of the 
mother. . | 

Only when cesarean sections are considered does the 
private series exceed a parameter documented in the 
public hospital study. Of the 418 deliveries in the pri- 
vate series, 124 were delivered by cesarean section. This 
is a cesarean section rate of 29.7%, as compared to a 
rate of 25.696 in all cases over the same 5-year period. 
When the 63 primiparous patients over age 34 are con- 
sidered, the cesarean section rate was 6196. In multip- 
arous patients over 34 who had not had a previous 
cesarean section, the rate was 12.5%. 

There are several factors other than age influencing 
pregnancy in the older patient. Two of these can be 
inferred from the studies presented here. They are the 
iatrogenic influence and the socioeconomic influence. 

The iatrogenic influence arises because in these liti- 
gious times obstetricians must "timely test" in order to 
avoid the charge of "failure to diagnose." These tests 
are expanding in number, increasingly expensive to 
perform, and carry a certain amount of risk for both 
the mother and the unborn. | 

This is not to say that testing is entirely inappropriate 
or not indicated, because the present-day obstetrician 
must obey ever more stringent standards to ayoid a 
charge of malpractice. We may need a new indication 
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for cesarean sections to go along with “failure to pro- 


gress.” We could add the indication “risk to the obste- | 


trician” to our nomenclature. 

However, all the blame cannot be placed on the door- 
step of the legal profession. We must accept our share 
of blame in this matter. The root cause of the problem 
may be the concept of the “premium baby.” All babies 
should be “premium babies,” but the cost of treating 
all pregnancies as “high risk” is not practical or eco- 
nomically feasible. : 

The difference in outcome in the two Series com- 
pared here is probably due to two factors. Patients in 
the Whittier study, in. the great majority of instances, 
are from a relatively high socioeconomic group, have 
had good lifelong nutrition, are in excellent general 
health, and have had prenatal care beginning in early 
pregnancy. They are also being cared for by. obstetri- 
cians who feel more threatened by the legal profession. 

The Whittier study does not detract from Dr. Da- 
vidson's thesis that policy changes are in order. In fact, 
it emphasizes the need for such changes. 

Dr. C. DONALD CHRISTIAN, Tucson, Arizona. I do 
not need to remind the members of this group that 
women’s health care is held in third place. Whether it 
is men or children first, I am not sure. It is true that 
if any of the entitlement programs are cut, it is prenatal 
care first and second are delivery and in-hospital care. 

We are always imposed on by hospital administrators 
to decrease our costs, yet they ask us to provide inten- 
sive care for mother and baby and it is simply called 
“labor and delivery." We must do fetal monitoring: and 
stress testing, but the same tests and monitoring done 
on a cardiac unit are called "intensive care." The dollars 
are not equally divided for equal services. 

Dr. Donan H. MINKLER, Berkeley, California. I 
would like to ask Dr. Davidson about the extent to which 
he has considered age-specific fertility in anticipating 
the.need for specialized obstetric services in the 1980s? 


Dr. CHARLES PLows, Anaheim, California. As Chair- | 


man of the Medi-Cal Committee of the California Med- 
ical Association, one of the big problems with the Medi- 


Cal obstetric patient is access. The programs of the State. 


of California are overpromised and underpaid. 

It is known that only 1096 of physicians in California 
take Medi-Cal patients. Until we can get the other 90% 
involved in an appropriate prenatal care and delivery 
system, the problem will continue to exist. 

DR. THOMAS KIRSCHBAUM, Bethesda, Maryland. Dr. 
Davidson, would you comment on confounding rela- 
tionships in your study with prenatal care? Specifically, 
if you would set aside a group of women who have no 
prenatal tare, you also define a population with rela- 
tively little money and poor access to the health system 
and different attitudes toward personal health—illegal 
immigrant status and all the rest. Some investigators 
have found that when they correct for those things the 
apparent advantage of prenatal care diminishes or dis- 
appears. Finally, in support of what Dr. Christian said, 
if the President passes or sigris the National Institutes 
of Health Appropriation Bill, which is currently before 
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him, this will be the second straight year when the Child 
Health and Human Development Institute gets the 
smallest portion of increase of all. 

DR. DAVIDSON (Closing). Let me answer in the re- 
verse order. One, in terms of the issue of correcting 
other variables outside prenatal care and whether or 
not prenatal care will then make any difference, the 
result of an ongoing study by the Institute of Medicine 
and correcting for all of these variables shows that pre- 
natal care will reduce perinatal mortality. If the quality 
of prenatal care is added, which is implied by the num- 
ber of visits, plus the entrance of care in the first trimes- 
ter, the i improvement of prenatal care in reducing peri- 
natal mortality is even more obvious. There is a more 
obvious reduction in the indigent care for perinatal 
services but the problem about how the health care 
dollar is going to be distributed with prospective pay- 
ment is going to be a much broader issue than the 
amount of the dollar. Dr. Minkler asked if the data 
would indicate the number of pregnancies according 
to age. Is this a reflection of a general national trend 
toward an older population? That is true in regard to 
the lesser number of adolescents. There is a smaller 
denominator group but there is also a decreasing birth 
rate in that group, which reduces the total aggregate 
numbers even more. On the other hand, there appears 
to be a tendency not only toward an increasing age of 
the population but that older women are selectively 
increasing the birth rate in those over age 30 in contrast 
to previous years. In regard to some of the comments 
by Dr. Christian, I think his looking at intensive care 
as a part of labor and delivery room experience is an 
important example of how more specific economic 
studies need to be conducted to document that as a 
fact. There are a lot of economic studies justifying costs 
for renal dialysis and cardiovascular disease, and almost 
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all of us know what it costs for a heart transplant. I 
would suggest we start looking more critically at these 
facts in terms of advancing these arguments. I would 
like to thank Dr. Sack for providing me with the text 
of his discussion. The question of whether age is the 
major variable is important and I would suggest to him 
that in some instances age is specifically identified with 
the risk as it pertains to genetic disease. This is the basis 
for most of our genetic counseling and diagnosis. There 
is a higher incidence of certain medical conditions that 
increase with age. He indicated six perinatal deaths 
represented in his group, which equals a perinatal mor- 
tality rate value of 14 in that group. This is not signif- 
icantly different from the perinatal mortality value of 
17 in our group of a similar age. The cesarean section 
rate he noted was 29.7% as compared to our 22.9%, 
which is also not significantly different. He did have a 
significantly higher incidence of primary cesarean sec- 
tions, 61% in the elderly primigravid woman as com- 
pared to our 41%. On the other hand, his 12.5% pri- 
mary cesarean section rate in those over 35 is not sig- 
nificantly different compared to our 15%. I agree that 
factors other than age contribute to poor pregnancy 
outcome, most notably socioeconomic status. This is 
especially true when rates of low—birth-weight infants 
are compared. The Whittier group had 3.1% low— 
birth-weight infants and ours had 8.3%. That is statis- 
tically different; however, our data show that this peri- 
natal mortality rate in the lower socioeconomic group 
can be reduced with maternal and neonatal care. This 
is a point to be emphasized when looking at increasing 
health costs. In conclusion, it is more beneficial to look 
at how one packages care and that providing prenatal 
care is especially important in the groups that are at 
high risk for complications. 


Intraperitoneal chemotherapy for advanced ovarian cancer 
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Treatment of patients with advanced ovarian cancer who have failure of first-line chemotherapy is rarely 
effective. Preliminary pharmacokinetic and phase ll clinical studies established the feasibility of delivering 
relatively high concentrations of cisplatin intraperitoneally via a semipermanent catheter, while using 
intravenous sodium thiosulfate as a neutralizing agent to decrease the nephrotoxicity of cisplatin. Sixty 
patients with advanced ovarian cancer, all of whom had failure of first-line chemotherapy (including 
cisplatin in 56 of 60), were treated with high-dose intraperitoneal cisplatin in combination with doxorubicin 
and/or cytarabine. Of the 46 patients evaluable for response, 19 (42%) showed an objective response, 
most often (12/19) disappearance of malignant ascites. No serious drug-associated morbidity was 
observed aside from three cases of intestinal obstruction which may have been due in part to drug- 
induced adhesions. It is felt that prospective studies to compare the efficacy of intraperitoneal 
chemotherapy with other forms of “salvage” therapy, as well as its use as initial chemotherapy for 
advanced ovarian cancer, need to be done. (Am J OBsrET GYvNEGOL 1985;152:474-8.) 
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Treatment of ovarian cancer that persists after ag- ` 


gressive operation and systemic chemotherapy is often 
ineffective. Alternative systemic chemotherapeutic reg- 
imens are rarely successful and abdominal irradiation 
can be expected to benefit only those patients with min- 
imal residual disease, often at the cost of substantial 
morbidity. | 

In a search for better strategies to control persis- 
tent or recurrent ovarian cancer, a system for deliv- 
ering high concentrations of specific chemotherapeutic 
agents intraperitoneally via a totally implanted peri- 
toneal access catheter has been developed.' Preliminary 
- pharmacokinetic studies with cisplatin,” one of the most 
effective drugs currently available to treat ovarian can- 
cer, showed that intraperitoneal administration could 
achieve local levels many times higher than those 
achievable in plasma. It was also shown that concurrent 
systemic administration of sodium thiosulfate could 
prevent nephrotoxicity. A preliminary phase II clinical 
trial of intraperitoneal cisplatin in combination with 
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doxorubicin and cytarabine suggested an objective re- 
sponse rate of 35% to 4596? The present report de- 
scribes the results achieved with intraperitoneal che- 
motherapy in a larger group of patients with LS 
ovarian cancer. 


Methods and clinical material 


The study population comprised 60 consecutive pa- 
Gents with refractory ovarian cancer. All patients signed 
an informed consent approved by the Human Subjects 
Committee, University of California (San Diego) School 
of Medicine. 

The major characteristics of these cancers in terms 
of stage, grade, and histologic type and the amount of 
disease present at the time intraperitoneal therapy was 
begun are as shown in Tables I to IV. 

Fifty-six of 60 patients had received multiple courses 
of cisplatin and cyclophosphamide and 53 patients had 
received doxorubicin in addition. Four patients had 
received an alkylating agent alone or in combination 
with 5-fluorouracil, methotrexate, and hexamethyl- 
melamine. 

At the time of referral for intraperitoneal therapy, 
42 patients had ascites and/or tumor masses known to 
be 22 cm in diameter. Eighteen patients had tumor 
masses <2 cm in diameter or positive cytologic results 
only. In addition to having failure of front-line che- 
motherapy, patients had to have recovered from any 
toxicities attributable to prior therapy and have a life 
expectancy of 72 months. Values for serum creatinine 
had to be «1.5 mg/dl, bilirubin «3.0 mg/dl, white 
blood cell count 23000/mm?, and platelet count 
z:100,000/mm*. 

All patients either had a semipermanent catheter 
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Table I. Initial stage of disease 


Stage | No. of patients 


IC ] 
IIB 3 
IH 44 
IV 12 


Table II. Tumor grade 


Grade No. of patients 
1 (well differentiated) 6 
2 (moderately differentiated) 20 
3 (poorly differentiated) 34 


(Tenckhoff or Toronto Western Hospital) attached to 
a subcutaneously implanted reservoir (Port-a-Cath) 
placed into the peritoneal cavity prior to beginning the 


treatment program or were treated by the percuta-. 


neous placement of a peritoneal dialysis catheter with 
each treatment course. Access to the reservoir of the 
semipermanent catheters was via a 19-gauge Huber 
needle inserted percutaneously after careful antiseptic 
preparation of the overlying skin. Port-a-Cath perito- 
neal portals and 19-gauge Huber needles were pur- 
chased from Pharmacia Nu Tech, Piscataway, New Jer- 
sey; Tenckhoff catheters were purchased from Cobe 
Laboratories, Inc, Lakewood, Colorado; Toronto West- 
ern Hospital catheters were purchased from Ac- 
curate Surgical Instruments Co., Toronto, Ontario, 
Canada. 

The first 15 patients were treated with three drugs, 
including cisplatin at a dose of 100 or 200 mg/m* along 
with sodium thiosulfate, cytarabine at a dose of 500 
mg/2 L (10^*mol/L), and doxorubicin at a dose of 20 
or 2 mg/2 L treatment volume. The 20 mg dose of 
doxorubicin was abandoned early in the trial because 
of an unacceptable level of abdominal pain. 

The next 45 patients were treated with cisplatin, ei- 
ther 100 or 200 mg/m’, with cytarabine given at a dose 
of 2000 mg (4 x 10^7?mol/L) in the 2 treatment volume. 
All patients received intravenous sodium thiosulfate, 4 
gm/m? as an initial bolus and 12 gm/m* as a 6-hour 
infusion beginning at the initiation of the chemother- 
apy instillation. The drugs were administered as rapidly 
as possible and remained in the peritoneal cavity for 4 
hours, at which time an attempt was made to remove 
as much of the fluid as possible. All patients received 
overnight hydration prior to treatment. Therapy was 
repeated at 21- to 28-day intervals, depending on the 
patient's recovery from any toxicity of therapy. Àn in- 
tensive antiemetic regimen was used as part of this 
treatment program. Unfortunately, in spite of this an- 
tiemetic program, nausea and vomiting were quite sig- 
nificant. 
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Table III. Results of histologic examination 


Type No. 
Serous cystadenocarcinoma 39 
Solid adenocarcinoma 13 
Endometrioid 4 
Mucinous 4 


Table IV. Amount of disease present at start of 
intraperitoneal chemotherapy 





Aggregate masses «2 cm in diameter, no ascites 18 
Aggregate masses >2 cm and/or ascites* 42 


*Three patients with ascites had aggregate tumor 
masses <2 cm in diameter. 


Table V. Favorable response to intraperitoneal 


chemotherapy 
No. of Duration 

Type of response patients (mo) 
Disappearance of ascites 12 3-7 + 
Decrease in size of masses 4 3-20 + 
Conversion of cytologic results, 2 4-8+ 

positive to negative 

Pathologic complete response l 9 
Results 


Of the 60 patients, 14 are not evaluable for response 
at this time. At the time of insertion of the intraperi- 
toneal catheter in these patients the presence of per- 
sistent cancer had been documented by biopsy or cy- 
tologic testing, but no disease was detectable by non- 
invasive techniques. To date there is no clinical evidence 
of active disease in this subgroup with follow-up rang- 
ing from 4 to 19 months (average 11 months) since the 


beginning of intraperitoneal chemotherapy. 


Among the 45 evaluable patients, 19 (42%) showed 
an evaluable response to intraperitoneal chemotherapy 
(Table V). Responses related to initial stage of disease, 
grade of disease, and amount of residual disease are 
shown in Tables VI to VIII. 

A total of 248 courses of intraperitoneal chemother- 
apy are evaluable for toxicity. Only six courses (2.5%) 
were associated with a serum creatinine rise to >1.5 
mg/100 dl. In each case the patient had been heavily 
pretreated with cisplatin and in all cases the value re- 
turned to baseline within several weeks. 

White blood cell counts dropped below 2000/mm* 
following only four courses, with platelet nadirs of 
<75,000/mm? being observed following 5% of courses. 
In no case did a patient require platelet transfusions 
or hospitalization for complications of leukopenia. 

Two patients developed culture-proved bacterial 
peritonitis. They both recovered completely with cath- 
eter removal. Thirteen courses of therapy were asso- 
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Table VI. Tumor grade and response to intraperitoneal chemotherapy 


1 2 
2 6 
3 ll 
Total 19 


Not evaluable 


Table VII. Amount of residual tumor and response to intraperitoneal chemotherapy 


Masses <2 cm, no ascites 2 
Masses >2 cm and/or ascites 17 
Total 19 


— 4 
9 5 
18 5 
27 14 
Not evaluable 

4 12 

23 2 

27 14 


Table VIII. Initial stage of disease and response to intraperitoneal chemotherapy 


IC 

IIB l 2 
HI 14 
IV 3 
Total 19 


ciated with fever without any evidence of infection. 
Significant local pain, defined as lasting longer than 72 
hours or requiring narcotic analgesia, developed fol- 
lowing 60% of treatment courses with the 20 mg dose 
of doxorubicin, in 20% of courses with the 2 mg 
doxorubicin dose, and in fewer than 10% of courses 
when doxorubicin was not included in the treatment 
regimen. - 

Adhesions following intraperitoneal chemotherapy 
have resulted in 55% of the catheters becoming one- 
way valves within 6 months. Three patients, two re- 
sponders and one nonresponder, have required op- 
eration for intestinal obstruction due to adhesions. Two 
of these three patients had received intraperitoneal 
doxorubicin. 


Comment 


Pharmacologic modeling has suggested that direct 
intracavitary administration of certain chemotherapeu- 
tic agents by dialysis may result in a much greater drug 
exposure for the tumor than intravenous administra- 
tion of the same drugs.* Specifically, drugs with low 
clearance rates from the peritoneal cavity and high 
clearance rates from the systemic circulation will dem- 
onstrate this phenomenon. 

Two major potential benefits may result from such 
a therapeutic approach to malignancies localized to 
body cavities. First, if the efficacy of a particular agent 
were concentration-dependent, then direct intracavi- 
tary therapy resulting in increased local drug concen- 
tration might improve antitumor response. Second, if 


Not evaluable 


l 

i 

2] 9 
6 3 
27 14 


a drug would be metabolized into a nontoxic form prior 
to entry into the systemic circulation during passage 
through the liver or upon entry into the plasma by the 
administration of a neutralizing agent, toxicity might 
be reduced. 

Several drugs have been investigated for intraperi- 
toneal administration. Cisplatin has been delivered 
safely in a dose of up to 270 mg/m? with simultaneous 
intravenous sodium thiosulfate. Thiosulfate was se- 
lected as a neutralizing agent on the basis of its ability 
to protect against cisplatin-induced renal toxicity in a 
murine model? It is thought to react covalently with 


cisplatin, with the resulting complex not being toxic or 


possessing antitumor activity.’ 

Not only has a pharmacokinetic advantage for peri- 
toneal cavity drug exposure been demonstrated, but 
the systemic delivery of active cisplatin is increased two- 
fold (at an intraperitoneal dose of 270 mg/m?) over that 
observed with an intravenous dose of 100 mg/m?.! 

Following in vitro demonstration that ovarian carci- 
noma is sensitive to concentrations of cytarabine achiev- 
able during intraperitoneal chemotherapy, the safety 
and efficacy of cytarabine in vivo, when administered 
by 5-day dialysis exchange, was demonstrated.* 

In this report we have described our initial experi- 
ence with combination intracavitary chemotherapy in 
patients with refractory ovarian carcinoma. The re- 
sponse rate of 42% in this high-risk group of patients, 
all of whom had received intensive systemic chemo- 
therapy, appears to be at least as favorable as alternative 
salvage regimens. It is noteworthy that 17 of 40 evalu- 
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able patients (42%) with ascites and/or residual tumor 
masses >2 cm in diameter showed a favorable objective 
response. This latter group rarely benefits from ab- 
dominal irradiation or alternative systemic chemother- 


apy regimens after prior intensive treatment with cis-. 


platin. It is also noteworthy that response rate does not 
appear to be related to tumor grade (Table VI). 

Fourteen patients known at the time of initiation of 
intraperitoneal chemotherapy to have residual cancer, 
not evaluable by noninvasive techniques, have been fol- 
lowed up from 4 to 19 months without clinical evidence 
of recurrent disease. Since this is the same group of 
patients who are most likely to benefit from whole ab- 
dominal irradiation, long-term follow-up should yield 
preliminary information regarding the relative merits 
of these two forms of "rescue" therapy for systemic 
chemotherapy failures. 

An unresolved problem is the occurrence of adhe- 
sions following intraperitoneal chemotherapy. Approx- 
imately half of the catheters have become one-way 
valves within 6 months of placement, permitting intro- 
duction of fluid but not removal. Instillation of 32% 
dextran 70 at the üme of initial catheter placement and 
after each course of chemotherapy has not been very 
effective in preventing adhesions. There is some evi- 
dence that nonsteroidal anti-inflammatory drugs such 
as ibuprofen may be of some value in preventing adhe- 
sions.’ The theory on which this therapy is proposed 
is that since arachidonic acid metabolites mediate the 
acute fibroproliferative inflammatory response follow- 
ing surgical trauma, high doses of an anti-arachidonic 
acid agent should suppress this response. It is to be 
hoped that appropriate clinical trials will fulfill this 
premise. Our current protocol includes the use of 
ibuprofen, 600 mg three times a day, starting at the 
time of catheter placement. 

Since this was a pilot study, future studies are needed 


to define the optimal drug combinations, concentra-’ 


tions, and schedules for intraperitoneal chemotherapy. 
Eventually randomized controlled clinical trials com- 
paring the intraperitoneal route to systemic adminis- 
tration as the initial mode of chemotherapy for ovarian 
cancer will need to be done to determine whether the 
pharmacokinetic advantage achieved by the use of this 
form of therapy can be translated into increased re- 
sponse rates and longer periods of disease-free survival. 
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Discussion 


Dr. Epwarp C. Hir, San Francisco, California. I 
am particularly pleased to be able to discuss this paper, 
not only because Dr. Lucas and his colleagues are pi- 
oneering new methods of chemotherapy in the treat- 
ment of advanced ovarian carcinoma but also because 
it allows me to acknowledge publicly my appreciation 
to him for allowing me to spend a day earlier this year 
in observing and learning his technique in establishing 
a delivery system for the administration of prolonged 
intraperitoneal chemotherapy. 

Finding residual disease in the peritoneal cavity fol- 
lowing what appears to be a complete remission in re- 
sponse to systemic chemotherapy is an extremely dis- 
appointing experience to the clinician and is particu- 
larly devastating to the patient who has hopes of a cure. 
Despite excellent immediate results from surgical de- 
bulking and systemic chemotherapy, the long-term re- 
sults are less than anticipated, and there is little evi- 


-dence to date that the 5-year survival rates in ovarian 


epithelial malignancies have been significantly influ- 
enced by these methods. Most patients with ovarian 
malignancy still present initially with widespread peri- 
toneal metastases and, unless all the tumor is removed 
or destroyed, will die of the disease within a few years. 
The age-adjusted death rate for ovarian cancer has 
increased from 3/100,000 female population in 1930 
to 13 in 1975.’ Although the immediate survival and 
the quality of life are improved by treatment that takes 
into consideration such factors as tumor volume, his- 
tologic grade, and location of metastases, the odds that 
a patient with Stage III disease will be living in 5 years 
are still «1096. 

Ovarian cancer tends to remain localized to the peri- 
toneal cavity. Because of this, attempts have been made 
to increase the local concentration of chemotherapeutic 
agents by intraperitoneal administration. Twenty years 
ago, thiotepa was being introduced into the peritoneal 
cavity, but it became evident that this particular agent 
was not activated until it had been absorbed into the 


‘bloodstream and carried to the liver. However, much 


has been learned about the pharmacokinetics of these 
agents since that time. In 1978 Jones et al? reported 
that there was a tenfold to thirtyfold difference in con- 
centration between intraperitoneal and plasma levels 
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when methotrexate was administered intraperitoneally. 


Studies since that time have indicated there are distinct _ 
advantages. to. intraperitoneal administration of cis- 


platin, Adriamycin, and 5-fluorouracil with greater tu- 
mor exposure to the drugs and less exposure of the 
peripheral tissues and therefore less toxicity. 

_ Dr. Lucas’ report today shows that effective combi- 
. nation chemotherapy with cisplatin and cytarabine can 
be administered to patients with disease that is refrac- 
tory to systemic therapy and, furthermore, that this can 
be accomplished with relative safety and acceptable lev- 


n E ` els-of toxicity. He has found that Adriamycin in a 20 


mg dose injected into the peritoneal cavity, even though 
itis dissolved in a large volume of fluid, cannot be used 
‘because of severe abdominal pain. He has demon- 
strated that bacterial contamination of the peritoneal 
' cavity and extensive adhesion formation with possible 
. bowel obstruction are complications that should be 
watched for and may be preventable. Finally, he has 
' pointed out that this is an experimental approach with 


*:*- much more work to be done in order to determine. 


whether the intraperitoneal mode of administration 
can be improved in patients with persistent disease and 
_ if it might be advantageous as first-line therapy. 


Several questions come to mind. First, would you | 


describe. the antiemetic program used in this study? 
Second, with reference to the 46 evaluable patients, was 
there any relationship between the histologic grade of 
the tumor or the length and type of previous systemic 
chemotherapy and the presence or lack of a response 
to intraperitoneal therapy? Finally, in the 19 patients 
in whom a response was noted, can you give us some 
idea as to the mean duration of the responses? 

I wish to thank the essayist for sharing with us his 
experience and his insights. Only by continuing and 
‘supporting this type of clinical investigation can sig- 
nificant advances be made in the management of the 
most dread of all gynecologic disorders—ovarian 
cancer. 


REFERENCES 


1, Malkasian GD, Cupps RE, Earle JD. Management of local | 


and regional ovarian carcinoma. Ín: Ozols RF, Young RC, 
eds. Principles of cancer treatment. New York: McGraw- 
Hill, 1982:Chap 52. 


2. Jones RB, Myers CE, Guarino AM, et al. High volume 


intraperitoneal chemotherapy ("belly bath") for ovarian 
cancer. Cancer Chemother Pharmacol 1978;1:161. 


Dr. PAUL Morrow, Los Angeles, California. This is 
one of the most promising techniques that has come 
along in treating ovarian cancer. I have a question about 
.your results because 12 of these 17 responders were 
measured in terms of control of ascites. As you know, 
there are a number of agents that can be put into the 
peritoneal cavity that are not known to be antitumor 
dr for example, tetracycline, which can control as- 


cites. In the Gynecologic Oncology Group for example, 
control of serous effusion is no longer. used as an in- 


dication of response. I wonder if you would comment - 


about that. : 
Dr. JACK STAPLETON, Reno, Nevada. I have two 

questions. One is in reference to the possibility of using 

intraperitoneal baths as primary therapy. Do you think 


that at the conclusion of operation it is best to leave in - 
an intraperitoneal tube or catheter for just an initial. 


bath and subsequently place the patient on a regimen 
of systemic therapy? Second, did you.notice any in- 


crease in complications in patients who. received intra- .. 


peritoneal chromic e 
Dr. Lucas (Closing). I appreciate Dr. Hill’s com- 


ments. Our antiemetic regimen has been the popular. 


"shotgun" approach with Decadron, droperidòl, meto- 
clopramide, hypnosis, deconditioning, .and anything 


else that might possibly work, but it is basically three- . 


agents in combination: Decadron, droperidol, and 


metoclopramide. Dr. Hill asked about the type of pre- 


vious chemotherapy. That is a very significant point to 
readdress because 56 of 60 patients had previously been 
treated with multiple course of cisplatin. You might 


expect a very low response rate to intraperitoneal cis- 


platin, so any response rate would tend to be looked at 


.. favorably. Again, this is a preliminary pilot study. The 


duration of response rates cannot be determined with 
accuracy because we have not reached our end points 


in Some groups, particularly the patients who had min- | 


imally'evaluable disease. To answer Dr. Morrow's ques- 
tion with regard to ascites, I think that ascites can be 
treated in a number of different ways. The question is 
what is the response rate with other methods compared 


to our method? Sixteen of these patients had little or 


no evaluable disease. The rest of these patients were 


considered end-stage failures. We had patients coming : 


in from a number of areas and some of them were on 


the border of having obstruction. It was a subjective 


evaluation to judge whether they had 2 months' life 


expectancy. I can think of a number of patients who . 
. had failure of first-line chemotherapy, second-line che- 


motherapy, and irradiation and responded for quite a 
long period of time. I think that ascites control should 
be looked at very carefully in terms of validity of being 
an objective criterion. To answer Dr. Stapleton, I think 
the application of this technique as primary therapy is 
very logical and needs to be explored. Perhaps a com- 
pilation of data from around the country from various 


groups who are using this or similar techniques needs. 
to be completed before we embark on its use as primary | 


therapy. We do have a protocol that is approved by the 
Human Use Committee for front-line chemotherapy 
and has a yery logical place in the treatment after sur- 


gical debulking of the tumor. The second question— 
we do not have any patients who have had previous. 


chromic phosphate but we would not hesitate to use it. 
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The Zavanelli maneuver: A potentially revolutionary method 
for the resolution of shoulder dystocia 


Eugene C. Sandberg, M.D. 
Stanford, California 


Shoulder dystocia is a perilous complication for the fetus. Suffocation and death are imminent. For the 
obstetrician, there is insufficient time for consultation. Either he or she is ready with en array of 
manipulative remedies for sequential application or a disorganized chaos will ensue and chance will 
determine the outcome. Worthy accoucheurs will have planned for this event and will have selected from 
the numerous procedures touted for its correction that group he or she intuitively feeis will be most 
effective or, at a minimum, most easily remembered. The Zavanelli maneuver deserves to be on every 
obstetrician’s list. it must occupy a bottom priority, however, until its virtue and applicability, demonstrated 
to date in but a single case, can be confirmed. All current maneuvers for the treatment of shoulder 

dystocia are directed to completion of vaginal delivery. The Zavanelli maneuver is predicated on cephalic 
- replacement with subsequent delivery by cesarean section. (Am J OasrET GYNECOL 1985;152:479-84.) 


Key words: Pregnancy, shoulder dystocia, Zavanelli maneuver 


Although anticipation of shoulder dystocia (Table I) 
and its prevention, when practical, are useful and 
should be applied by all, "impaction" of the anterior 
fetal shoulder can occur unexpectedly in the experi- 
ence of even the most thoughtful obstetrician. When it 
does, the fetus is immediately imperiled. Its oxygen 
supply is suddenly severely restricted or eliminated. Its 
delivery must be effected within the next several min- 
utes if its life is to be preserved. There is insufficient 
time for contemplation, for reading an obstetric text, 
or even to call for consultation. Assistance‘ may occa- 
sionally, or even commonly, be available and should 
be called for, but neither its presence nor its quality 
can be relied on. Consequently, every birth assistant, 
whether student, resident, midwife, family practitioner, 
or obstetric specialist, should have prepared for this 
moment by developing and memorizing a sequence of 
maneuvers that he or she intends to use in this situation. 
Those who have not will sweat and blunder and au- 
tomatically subject the pregnant woman to a greater 
than necessary potential for traumatic injuries and the 
fetus to hypoxic residua or death. 

The maneuvers that have been effective in the hands 
of various obstetricians in overcoming shoulder dys- 
tocia are described in Table II. To these can now be 
added a wholly different procedure, one based on a 
principle diametrically opposite to that underlying all 
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Table I. Anticipation of shoulder dystocia: 
Commonly associated conditions 


Obesity 

Multiparity 

Postmaturity 

Previous delivery of large infant or history of shoulder dys- 
tocia 

Large infant by manual or ultrasound estimation 

Small or borderline maternal pelvis 

Pelvic deformity 

Slow déscent of the fetal head 

Prolonged second stage 

Necessity for midforceps delivery 


previously reported maneuvers. In the past, treatment 
for shoulder dystocia has invariably been directed to 
completion of the delivery process, with all efforts being 
designed to enhance fetal expulsion. The Zavanelli ma- 
neuver, on the other hand, is predicated on reversal of 
the delivery process, with return of the fetal head to 
its previous intravaginal location and extraction of the 
fetus by cesarean section as soon as practical thereafter. 


Case report 


S. F., a 30-year-old Caucasian woman, was first seen 
on June 16, 1977, during the tenth week of her second 
gestation, by Dr. William Zavanelli of Pleasanton, Cal- 
ifornia, who cared for her throughout her pregnancy 
and delivery. Her previous pregnancy had resulted in 
the vaginal delivery of a normal, 8-pound 10-ounce 
(3912 gm), female infant after 10 hours of labor in the 
fortieth week of gestation 6 years earlier. 

Physical and laboratory examinations were normal 
and manual mensuration revealed a gynecoid pelvis 
with normal obstetric diameters. The patient weighed 
188 pounds when first seen and 225 pounds at the time 


479 


480 Sandberg 


Table II. Methods described for the treatment of 
shoulder dystocia 





I. Maneuvers to deliver the anterior shoulder anteriorly 

A. Pressure on the anterior side of the fetal face and 
neck 

- 1. Toward the floor, resulting in traction on the an- 
terior shoulder: 

2. Upward and backward toward the hollow of the 
maternal sacrum, to simultaneously apply traction 
to the anterior shoulder and potentially to supe- 
riorly displace the posterior shoulder! 

B. Pressure in suprapubic area . 

I. Directly posteriorly, to force the anterior shoulder 
behind the pubic bone* 

2. To one side of the maternal abdomen or the other 
or alternately? to force the shoulders into an 
oblique diameter of the pelvis 

C. Pressure on the uterine fundus to supplement ex- 
pulsive forces (Kristeller expression) 

D. Insertion of the index and middle fingers into the 
vagina behind the pubic bone (palm up) to form a 
groove or trough through which the anterior shoul- 
der may descend with fundal pressure' (principal ac- 
tion may be posterior displacement of the anterior 
shoulder) 

E. Insertion of a shoehorn-like instrument between the 
anterior shoulder and the posterior surface of the 
pubic bone along which the anterior shoulder may 
descend with fundal pressure’ (principal action may 
be posterior displacement of the anterior shoulder) 

II. Maneuvers to deliver the posterior shoulder anteriorly 

(rotational maneuvers)* ' 

A. Pressure with two or more fingers: on the anterior 
aspect of the posterior shoulder or axilla, with 180- 
degree rotation of the shoulder in the direction of 
the fetal back? 

B. Pressure with two or more fingers on the posterior 
surface of the more accessible shoulder (possibly the 
anterior but usually the posterior), with 180-degree 
rotation of the shoulders i in the recon of the fetal 
chest 

C. Insertion of two or more Blige into the posterior 
axilla of the posterior shoulder, with subsequent trac- 
tion plus 180-degree rotation of the shoulders in the 
direction of the fetal chest’ 

III. Maneuvers to deliver the pastenior shoulder and arm 
posteriorly 

A. Insertion of the hand (palm to fetal chest) to grasp, 
flex, and extract the posterior arm’ 

B. Extraction of the posterior arm followed by 180-de- 
gree rotation of the sboulders by traction on the ex- 
tracted arm (toward the fetal back? or toward the fetal 
chest, with or without subsequent manual extraction 
of the newly created posterior arm) 

IV. Maneuvers to decrease the bisacromial diameter 

A. Deliberate fracture of .the anterior or posterior 
clavicle . 

B. Anterior or posterior cleidotomy. 

V. Symphysiotomy 


*Rotational maneuvers are commonly considered to be 
more effective when combined with suprapubic and/or fundal 
pressure. 


of delivery on January 18, 1978. Her prenatal course 
was otherwise within normal limits. 

| The patient was admitted to the hospital at 40% 
weeks' gestation in spontaneous, but early and desul- 
tory, labor. Membranes were intact, the cervix was 4 cm 
dilated, and the obviously large fetus was presenting 
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by the vertex at the — 2 station. A few hours later, after 
failure of productive contractions to develop, the mem- 
branes were artificially ruptured and augmentation of 
labor was initiated by intravenous oxytocin. Labor pro- 
ceeded progressively thereafter, the cervix oromi 
completely dilated within 4% hours. 

Following 114 hours of second-stage labor with good 
contractions and a steadily increasing station, delivery 
of the head occurred spontaneously over a right me- 
diolateral episiotomy from the occipitoanterior position 
with the mother under pudendal block and local per- 
ineal anesthesia. Restitution developed but no further 
descent occurred, the base of the infant's head being 
tightly applied to the vulvar tissues. Shoulder dystocia 
was evident. Standard downward pressure on the an- 
teriorly directed side of the fetal face and neck was 
applied but was unproductive. Suprapubic pressure 
was then applied, but this also was unsuccessful in ef- 
fecting delivery of the anterior shoulder. Two fingers 
were then inserted into the vagina and rotatory force 
was applied to the anterior surface of the posterior 
shoulder. No substantial rotation could be achieved. An 
attempt was then made to introduce a hand into the 
vagina with the intention ‘of extracting the posterior 
arm. However, the apposition of fetal and maternal 
tissues was too tight to permit entry. In desperation, an 
attempt to reverse the mechanism of labor was under- 
taken. The vertex was manually rotated and the head 
was returned to its prerestitution position at full ex- 
tension in a direct occipitoanterior position (Fig. 1). 
The head was then manually flexed, recapitulating, in 
reverse, the birth of the head by extension (Fig. 2). The 
intention was to then apply upward pressure to force 
the head into the vagina. The latter maneuver was un- 
necessary, however, as the head recoiled into the vagina 
instantly and effortlessly upon completion of flexion. 
The fetal head was estimated to have been outside the 
vagina for 2 to 24% minutes. 

The fetal heart rate, normal before delivery of the 
head, was noted to be ‘normal immediately after its 
reinsertion as well. No significant uterine contractions 
and no appreciable abnormalities of the fetal heart rate 
were observed in the next 60 minutes during which the 
anesthesia and nursing teams were assembled and the 
patient was transported to the operating room in prep- 
aration for cesarean section. The episiotomy was closed 
during this interval, no extension or lower vaginal lac- 
erations being noted. 

A female infant weighing 12 pounds, 2 ounces (5500 
gm) was delivered by low transverse cervical cesarean 


section 67 minutes after reinsertion of the fetal head. 


Ketamine—nitrous oxide—succinylcholine and endotra- 
cheal intubation were used to produce anesthesia. The 
infant was normal in appearance, showed no evidence 
of either injury or congenital abnormalities, and had 
Apgar scores of 7 at 1 minute and 10 at 5 minutes. 
Estimated blood loss at cesarean section was 1500 ml, 
1000 ml of which was replaced By transfusion of whole 
blood. 

Oral ampicillin was administered prophylactically 
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Fig. 1. Diagram of first part of the Zavanelli maneuver. 1f 
restitution has occurred following expulsion of the head, as 
in this case, the head is first- manually returned to its preres- 
titution position, full extension in a direct occipitoanterior 
position. . 


during. postpartum hospitalization. The patient exhib- 
ited a temperature of 100.8? F at 8:00 PM on the first 
postpartum day. She was afebrile at all other times dur- 
ing her hospitalization and the postpartum course was 
urieventful. She was dismissed on the fifth postopera- 
tive day. The infant's hospital course was equally un- 
eventful. The child has been observed regularly during 
the ensuing 6% years and its development has been 
completely normal. 


Comment 


This is the first formally published description of 
what can appropriately be called the Zavanelli maneu- 
ver for the management of shoulder dystocia. Litt? 
made mention of this maneuver approximately 3 years 
after its use in the case reported here, while propound- 
ing a question regarding another aspect of shoulder 
dystocia. Its application was said to have been followed 
by abdominal delivery of a dead infant and subsequent 
"hysterectomy for sepsis." Neither the particulars of the 
case nor the basis for the poor result was described. To 
my knowledge, no other information regarding this 
technique or the effects of its use have been published. 

The fact that the Zavanelli maneuver was successful 
in this situation in which several of the venerated ma- 
neuvers for the treatment of shoulder dystocia were 
attempted and proved to be ineffective suggests that 
this manipulative procedure may have more potential 
than is likely to be accorded to it on first consideration. 
That it was additionally conducted without traumatic 
injury to either the pregnant woman or the fetus serves 
to reemphasize this point. 

Different concepts have been offered regarding the 
attitude and position of the fetal shoulders at the time 
of their "impaction." Common teaching holds that, with 
vertex presentation, the fetal head descends in the 


Fig. 2. Diagram of second part of the Zavanelli maneuver. 
The head is manually flexed recapitulating, in reverse, the 
birth of the head by extension. Upward pressure to recapit- 
ulate expulsion, in reverse, was not required in this instance. 


transverse position, during which the bisacromial di- 
ameter parallels the anteroposterior midline of the ma- 
ternal pelvis. While the fetal head is undergoing flex- 
ion, descent, internal rotation, birth by extension, 
restitution, and external rotation, the shoulders are 


-generally considered to engage and descend in either 


the anteroposterior or an oblique diameter of the ma- 
ternal pelvis. When anterior shoulder impaction even- 
tuates, the anterior shoulder is overriding the superior 
aspect of the pubic bone in the midline, or is unengaged 
and lying in an oblique diameter, or is engaged in an 
oblique diameter and is unable to descend further or 
to rotate internally. Regarding the posterior shoulder, 
some authors have considered that when anterior 
shoulder impaction occurs, the posterior shoulder is 
held above the level of the sacral promontory. Others 
maintain that it is compacted firmly and tightly in the 
hollow of the sacrum. It is possible that both groups 
are correct and that in one instance one situation pre- 
vails and in another the other. No formal suggestion 
of this possibility seems to have been declared, however, 
and no method has been developed by which these 
possible: situations might be differentiated. Conse- 
quently, no contrasts have been drawn between existing 
maneuvers as to which may be the more appropriate 
in a given situation. For example, it may be that the 
rotational and posterior arm extraction maneuvers 
would be more applicable for situations in which the 
posterior shoulder has descended deeply into the ma- 
ternal pelvis. On the other hand, the maneuver de- 
scribed by Hibbard! and that described in this report 
might intuitively be thought to be more expeditious in 
instances in which the posterior shoulder hàs remained 


. unengaged. 


That no single maneuver has been found to be reg- 
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ularly adequate for the relief of shoulder dystocia and 
' that numerous maneuvers have been developed may 
result from the fact that fetal attitude and position dif- 
fer from case to case. It is apparent from the obstetric 
literature that no organized study of this matter has 
been undertaken, probably because few obstetricians 
have had sufficiently repeated exposure to this abnor- 
mality. In any case, it is agreed by all who practice 
obstetrics that the presence in their repertoire of one 
or two maneuvers is inadequate for the potential prob- 
lems to be faced with differing cases of shoulder dys- 
tocia. Most react to this by mentally accumulating the 
entire array of maneuvers or at least a significant pro- 
portion thereof. 

The Zavanelli maneuver has particular appeal be- 
cause of it simplicity, its ease of performance, and its 
unique divergence from the traditional vaginal deliv- 
ery-oriented thinking behind all previously suggested 
maneuvers. It offers not only the potential of an ad- 
ditional therapeutic maneuver for a difficult problem 
but also a window into a new realm of obstetric thought. 
. While it is apparent to all that a single success proves 
little, the potential of the Zavanelli maneuver as.a rev- 
olutionary or, at the least, an ancillary approach to the 
treatment of shoulder dystocia remains unassailable. 
- The maneuver has been used successfully without trau- 
matic injury to the fetus or the pregnant woman in a 
circumstance in which other maneuvers failed. Having 
been made aware of this fact, every individual who 
assists at childbirth should seriously consider adding 
the maneuver to his or her list of available methods for 
the management of shoulder dystocia, especially that 
which is severe and unremitting. 
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Discussion 


Dr. LESTER T. HIBBARD, Los Angeles, California. Dr. 
Sandberg has addressed one of the unsolved problems 
of obstetrics, giving us an excellent resumé of current 
practices and a dramatic description of an innovative 
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and unique maneuver to rescue the fetus when con- 
ventional methods to deal with shoulder dystocia mat 
failed. | 

Dr. Sandberg has nicely categorized our current 
strategies for dealing with shoulder dystocia, but he did 
not fully exhaust the subject. An additional method 
would be a measure to alter the architecture of the bony 
pelvis. For example, one could resort to the maneuver 
popularized in Texas by McRoberts, consisting of re- 
leasing the patient's legs from the stirrups and flexing 
the thighs sharply ED reduce the angle between the sa- 
crum and the spine.' 

If this maneuver fails, as it sometimes will, a conve- 
nient next step would be to abduct the patient's legs 
to an 80-degree angle and proceed with a subcu- | 
taneous symphysiotomy. Symphysiotomy has been rec- 
ommended by some authorities for shoulder dystocia, 
although admittedly without much enthusiasm or con- 
viction.’ Its logic is that, if properly performed, the 
pelvic capacity is increased as much as 2596. In addition, 
the short- and long-term complications are not as great 
as have been claimed,* * and it appears reasonable if 
the only alternative would be a damaged child. 

However, symphysiotomy has never been accepted 
in the. United States. I mention it only to compare ito 
with Dr. Sandberg's more palatable suggestion. We 
have all mastered the art of a cesarean section. The 
only question is can the head really be replaced as easily - 
as described? Having never tried it, I can offer no opin- 
ion. I do know of one incident that would serve as a 
testimonial. About 10 years ago, one of the members 
of our resident staff encountered unreducible double 
nuchal arms during the course of an attempted breech 
extraction. Being unburdened by the convictions of his 
elders, he stuffed the fetal torso back into the mother's 
birth canal and proceeded to a successful cesarean de- 
livery. I would like to give proper credit to the individ- 
ual who performed this prodigious feat, but I cannot 
remember his name and, so far, have been unable to 
locate anyone who will admit to the deed, although 
several have confirmed my recollection. 

I commend Dr. Sandberg for calling the Zavanell 
maneuver to our attention, and, since shoulder dystocia 
is seldom fully anticipated and incidents of permanent 
damage as a result of dystocia still occur, I am confident 


| that others will avail themselves of the opportunity to 


test its feasibility. 
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Dr. ROBERT C. GOODLIN, Omaha, Nebraska. As a 
house officer, I collected cord blood from the infants 
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of diabetic mothers at the various private hospitals as 
part of my research project. In one case, I scrubbed 
with Dr. William Stromme, the coauthor of Operative 
Obstetrics, and watched him attempt a breech delivery 
of a very large infant. As he reached the level of the 
fetal scapula, he simply shook his head and pushed the 
body of the fetus almost entirely up in the vagina. The 
woman had received a caudal anesthetic and, with the 
aid of a scrub nurse (he did not even ask me to help), 
he stood between the patient's legs and did a very rapid 
cesarean section, delivering the baby in apparently 
good condition. 

Dr. HAROLD Lyons, Merced, California. I would 
make a point of historical precedence. The late, la- 
mented Dr. Don de Carle was Potter-trained and a mas- 
ter at breech delivery. His ability was so great that it 
was a duty, a thing of beauty (?), and a joy to watch 
him deliver a breech fetus. Because of this ability, prac- 
titioners from the “hinterlands” of California were 
wont to travel to San Francisco to see Dr. de Carle do 
a breech delivery. In 1961, the year that he was pres- 
ident of this society, he told me the following story. À 
female general practitioner from the far reaches of the 
Sacramento valley came to San Francisco to see him 
perform a breech delivery, which he did. She was lavish 
in her praise, but at the end she said, "Dr. de Carle, 
what do you do if the legs and body are out and the 
head and shoulders won't come?" With some erudition 
he explained the possible maneuvers to her and she 
said, "Yes, Doctor, I had such a case, but nothing 
worked." He said, "What did you do?" She said, "Why, 
I just rushed the patient up to surgery, did a cesarean 
section, dragged the baby back through the birth canal, 
out through the uterus and abdominal wound, and the 
mother and child are doing fine." Now the point I wish 
to make is this, that if members of this society are to 
seriously pursue the Zavonelli procedure, then it be- 
hooves them to accord a modicum of approbation and 
accolade to that nameless, frightened, ill-trained, des- 
perate, but brave, resourceful, unsung, unchronicled, 
yes even unpublished, precedent-setting "mother" of 
the first reverse, backward, upside-down Zavanelli pro- 
cedure. 

Dn. S. GAINER PiLLSBURY, Long Beach, California. 
I think all of us obstetricians agree that unexpected 
shoulder dystocia is one of the worst things we en- 
counter. Most of us vividly remember every shoulder 
dystocia we ever had. The trick would be to identify 
which patients are going to have a shoulder dystocia 
prior to delivery. We would probably agree that cesar- 
ean section would be the best form of delivery. At Long 
Beach Memorial Women's Hospital we deal with a lot 
of diabetic patients, and they are managed by Dr. Roger 
Freeman who has instituted a policy of measuring the 
biparietal diameter and the diameter of the thorax 
prior to delivery and at term. If the diameter of the 
thorax exceeds the biparietal diameter by more than 
15, these patients are candidates for a cesarean section. 
The results of this study have not been collated yet; 
perhaps this could be a subject for an article in the 
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future and I would like Dr. Sandberg to comment on 
that procedure. 

DR. RiCHARD TAw, Los Angeles, California. Any ma- 
nipulative procedure, especially from below, is much 
easier with a relaxed uterus. À patient under epidural 
or spinal anesthesia does not have a relaxed uterus, and 
it would be more difficult to do whatever you were 
planning to do with a tense or a contracting uterus. I 
had the misfortune of being on the other end of the 
stick in which a head was delivered and there was a 
spontaneous retrieval of the baby by the uterus. And I 
do mean retrieval. Of course there was a constriction 
ring. The woman had been in labor for some time and 
the head finally appeared in the perineum and it ap- 
peared that outlet forceps was indicated. We got the 
head out easily but when we took the forceps off, the 
head went back up inside. The answer to this problem 
was to relax the uterus. At that time, all we had to work 
with was chloroform. We called the head of the anes- 
thesia department to give chloroform and the baby was 
easily delivered. I think in a situation like that, with the 
new drugs that the anesthesiologists have, you can get 
them to relax the uterus for you and you are more 
likely to succeed in your manipulation. 

Dn. CHARLES WEBER, La Jolla, California. There is 
a technique that has been used, although it has not been 
reported, which is called symphysiotomy. When we 
think of symphysiotomy, we think of the Gigli saw or 
doing some horrible distorting procedure that will 
make the patient incapacitated forever. The experience 
of a practicing missionary physician was reported to 
me. His answer to this whole problem of the large baby 
when he was practicing in the bush was simply to release 
the ligaments at the symphysis. You do not have to cut 
bones or anything else. He used a simple percutaneous 
incision that was extended down through the ligaments 
that separate the symphysis, and the baby was delivered 
easily. It is obvious these cases were not all shoulder 
dystocias, but some were head dystocias. The symphy- 
siotomy accomplished the delivery without a large epi- 
siotomy. The incision was closed with only one or two 
stitches. The return of the ligamentous attachments 
comes readily. The orthopedists know this and this is 
one of their treatments for osteitis pubis and symphy- 
seal discomfort. They release the ligaments between the 
two segments of the symphysis and the patient becomes 
comfortable, the ligaments are reestablished and she 
no longer has the pain. If any of us were brave enough 
to try this, it would be another method of handling 
shoulder dystocia. I do not think any one of us has 
thought of it—I know I have not. 

Dr. CoriN McConnisTON, Honolulu, Hawaii. I have 
no personal experience with symphysiotomy but I 
worked with a very able physician who spent some time 
in New Guinea and was trained by some Australian 
people there. He learned to do symphysiotomies very 
well; however, they were used for breech delivery of 
the aftercoming head. He did not use a Gigli saw. He 
did the procedure subcutaneously with a sharp knife 
and retracted the urethra as he proceeded. He used a 
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maneuver similar to McClavid’s maneuver. The way to 
avoid a lot of pain and discomfort in the symphysis 
later is not to abduct the legs widely. 

Dr. SANDBERG (Closing). Dr. McCorriston and Dr. 
Weber, the technique of symphysiotomy you have both 
described was also mentioned to me recently by Dr. 
Albert Long in San Francisco. He concurred that the 
Gigli saw is unnecessary and that the same effect can 
be obtained simply by inserting a scalpel blade through 
the skin overlying the symphysis pubis and incising this 
cartilaginous material in the midline, This maneuver is 
simple, takes little time, does not customarily require 
additional effort, and effectively allows separation of 
the pubic bones. 

I am very pleased by Dr. Taw’s testimonial to the fact 
that retraction of the head into the pelvis following its 
‘delivery can and indeed has been seen to occur. I am 
also pleased to hear the several testimonials regarding 
rescue by reinsertion of undeliverable but partially 
born fetuses in a breech presentation. These anecdotal 
reports all seem to substantiate the general concept 
behind Dr. Zavanelli's intuitive move. 

There is no question, Dr. Pillsbury, that anticipation 
and prevention is the best approach. I have no expe- 
rience with the method of prediction you describe, but 
it sounds reasonable and we can all hope that testing 
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will prove it to be beneficial. Anything that can sharpen 
our diagnostic ability and save us from getting intó that 
perilous circumstance in highly desirable, not only for 
ourselves but obviously for the patient and particularly 
for the fetus. 

Dr. Hibbard, Dr. William Zavanelli practices daily in 
Pleasanton, California, just across the San Francisco 
Bay from Stanford University. I hope that sometime 
you do get a chance to meet him as I think you will 
both profit. He is a Board-certified obstetrician/gyne- 
cologist who does a particularly able job of caring for 
the obstetric and gynecologic patients in his community. 

I was intrigued when he described to me his method 
of management in this case a year or two ago. The 
image his description provoked has been with me ever 
since. I immediately felt that the maneuver had signif- 
icant potential and could well be more broadly applied. 
I also felt that it deserved more attention and display 
than he modestly seemed willing to afford it. It de-. 
served, I thought, to be presented in some public forum 
and offered to the medical community for evaluation 
and trial. Should the maneuver prove to be effective 
and ultimately added to our armamentarium, I would 
like very much to have Dr. Zavanelli receive the com- 
plete credit. It is wholly his maneuver and I have simply 
been the vehicle for its presentation. 
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Substantial evidence now exists to indicate that the endogenous hypothalamic opioidergic mechanism(s) 
represents one of the important controlling systems for release of gonadotropin-releasing hormone. 
Modulations of frequency and amplitude of the secretory activity of gonadotropin-releasing hormone 
appears to be mediated through an inhibitory action of endogenous opioids, and the functional coupling of 
the opioidergic and gonadotropin-releasing hormone systems is an ovarian steroid—dependent event. 
There is also evidence to implicate suprahypothalamic mechanism(s) that enhance endogenous opioid 
inhibition of secretion of gonadotropin-releasing hormone. Although exogenous opioid peptides and their 
synthetic analogs consistently induce the secretion of prolactin, blockade of opioid receptors in humans by 
naloxone failed to elicit a decrement in the levels of prolactin under a variety of conditions. On the 
contrary, naloxone induced a remarkable increment in the secretion of prolactin via an increased frequency 
of pulsatile release which is synchronized with pulses of luteinizing hormone. These observations suggest 
that a common neuroendocrine mechanism is involved in the opioidergic control of the secretion of both 
luteinizing hormone and prolactin in women. (AM J OBsrET GYNECOL 1985;152:485-93.) 
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The discovery of opiate receptors in the brain led to 
the search for endogenous opioids, and in 1978, two 
pentapeptides, Met-enkephalin and Leu*-enkephalin, 
were identified by Hughes et al.' These differ only by 
one amino acid at position 5, and it was noted that the 
amino acid, sequence of Met-enkephalin corresponds 
to the 61 to 65 amino acid sequence of a 91 amino acid 
peptide, B-lipotropin. This observation provided a clue 
for the subsequent discovery of numerous larger opioid 
peptides, such as B-endorphin (31 amino acids), dy- 
norphin 1-17, and many others. All of these peptides 
are now called opioid peptides because they have an- 
algesic activity and bind to opiate receptor sites. 

The localization of high concentrations of opioids, 
particularly B-endorphin in the human hypothal- 
amus,* together with previous information on endo- 
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crine changes after the use of alkaloids, such as mor- 
phine, suggested that the endogenous opioids may have 
important interactions with hypothalamic neurons in 
the control of pituitary function. In this review, the role 
of endogenous opioid peptides in the regulation of re- 
productive function, such as the secretory activity of 
gonadotropins and prolactin, will be highlighted. 


The opioid systems 


Opioid precursors. The use of recombinant DNA 
techniques has made clear that opioid peptides, like 
many other peptide hormones, are not synthesized as 
separate compounds. Instead, a single gene encodes a 
large inactive polypeptide which contains within its 
structure the sequences of several small active mole- 
cules that are subsequently split from the precursor. 
There are three precursor proteins with several com- 
monalities and composed of similar numbers of amino 
acids (257 to 265). They contain repetitive structures; 
for example, in proopiomelanocortin there are three 
melanocyte-stimulating hormone sequences; in proen- 
kephalin A there are four copies of Met-enkephalin 
and one copy of Leu-enkephalin; and in proenkephalin 
B there are three sequences of Leu-enkephalin.? 

Proopiomelanocortin, a glycopeptide, with carbo- 
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hydrate attached near the N terminus of the molecule, 


was the first precursor to be identified. Proopiomela- : 
nocortin polypeptide is made in the anteror and inter- 


mediate lobes of the pituitary gland, in the hypothal- 
amus and other areas of the brain, arid in several pe- 
ripheral tissues, including the placenta, gastrointestinal 
tract, lungs, and reproductive tract? Unlike in other 
species.studied, proopiomelanocortin-derived peptides 
are present in human adrenal medulla.’ Processing of 
proopiomelanocortin to release its peptide fractions ap- 
pears to be tissue specific. In the pituitary gland, the 
predominant products are B-lipotropin and adreno- 
corticotropic hormone (ACTH), with only a small por- 
tion of B-lipotropin subdivided to release B-endorphin.’ 
Transcription of the proopiomelanocortin gene in the 
anterior lobe is in part regulated by glucocorticoids, 
which thus turn off the production: of ACTH 
by inhibiting transcription of the proopiomelanocortin 
_ gene. The processing of proopiomelanocortin probably 
yields mostly B-endorphin in the brain and B-endor- 
phin and a-melanocyte-stimulating hormone in the hu- 
man adrenal medulla. In the intermediate lobe of the 
pituitary gland but not in the brain, B-endorphin is a 
a-N-acetylated, a step that completely abolishes the 
opiate-like activity of the peptide. 
Pituitary tumors that produce Cushing’ s disease and 
the ectopic ACTH-producing tumor that causes Cush- 


h . ing's syndrome have been shown to relate to the pres- 


ence of a proopiomelanocortin system.*? This is con- 
sistent with the observation of production and secre- 
tion of B-lipotropin, a-lipotropin, B-endorphin, and 
a-melanocyte-stimulating hormone by ectopic ACTH- 
producing tumors of pancreatic and pulmonary ori- 
gin. 10, 11 

The human placenta also possesses the proopiomela- 
nocortin system, but the processing is similar to that in 
the rodent intermediate lobe, in that ACTH and f- 
lipotropin appear to be further processed to a-mela- 
nocyte-stimulating hormone-like and B-endorphin- 
like peptides, respectively,” . 

Immunoreactive B-endorphin is detected in human 
semen.” Subsequent experiments indicated the pres- 
ence of the proopiomelanocortin system in rat testes 
and its processing, probably by Leydig cells, mainly into 
ACTH and §-endorphin.'* In the human ovary, we 
have detected the presence of B-endorphin in the 
stromal cells (unpublished observation). 

Proenkephalins were initially thought to be the 
unique common precursors for Met-enkephalin and 
Leu-enkephalin. However, with thé recent discovery of 
the precursor common for dynorphin and the neoen- 
dorphins, existence of separate proenkephalins A and 
B was realized.* The structure of both bovine and hu- 


man proenkephalin A has been elucidated by recom- 


binant DNA techniques.* * 
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Met- and Leu-enkephalin, Met-enkephalin-Arg®- 


| Phe? and Met-enkephalin-Arg*-Gly’-Leu® are derived 
from proenkephalin A. This precursor is produced in: 


the adrenal medulla, the brain, and the gastrointestinal 
tract." The processing of proenkephalin A differs.in 
the brain and the adrenal medulla; it is almost complete 
in the brain, yielding four molecules of Met-enkephalin 


and one each of Leu-enkephalin, Met-enkephalin- - 


Arg®-Phe, and Met-enkephalin-Arg*-Gly"-Leu.* On the 


other hand, the processing is limited. in the adrenal 
medulla, yielding a variety of intermediate forms. In | 
the bovine adrenal medulla, however, release of all four 


peptides together with cpinephune and REPRE Due 
rine has been observed.’ 
The processing of proenkephalin Bi is only parnai 


understood. It is uncertain whether Leu-enkephalin is ` 
produced by this precursor molecule. The unique fea- 


ture of the dynorphins, the major product of proen- 
kephalin B, is their high analgesic potency. and their 
behavioral effects. 


In summary, opioid peptides are derived from three ^ 
sets of precursor peptide systems, which have different _ 


distributions and functions in the body. Proopiomela- 


nocortin exists in the pituitary gland, brain, sympa- 
thetic nervous system, adrenal medulla, gastrointestinal . 


tract, male reproductive tract, and placenta, with the 
highest concentration found in the pituitary gland. Pro- 


enkephalin: A is present in the adrenal medulla in the 


highest concentration, but it is also present in the pos- 
terior pituitary gland, brain, spinal cord, and gastroin- 
testinal tract. Proenkephalin B is found in the neu: 
rointermediate lobe of the pituitary gland (bovine) in 
its highest concentration, and in the human brain atid 
gastrointestinal tract. l 

Multiple opiate receptors. The opiates induce a large 
variety of pharmacologic responses by interacting with 
various stereospecific sites in the central nervous system 
and in certain peripheral tissues. The pharmacologic 
characteristics of these receptors have been investigated 


in detail by means of assays that involved measurement. 
of the contraction of electrically stimulated muscle from . 


the guinea pig ileum and mouse vas déferens.!? In ad- 
dition, considerable progress in elucidating the molec- 
ular basis of opiate action has been achieved. with the 
introduction of biochemical assays in which drug-re- 


ceptor interactions are monitored in membrane prep- ` 
arations in which radioactively labeled opiates are. 


used.?? 


One class of o called morphine or p-recep- | 


tors, preferentially binds opiates. The other class, called 
enkephalin or ó-receptors, preferentially binds en- 
kephalin. In membrane preparations from whole rat 
brain there are twice a$ many receptors which pref- 
erentially bind morphine (p-receptors) as those which 
preferentially bind enkephalin (5-receptors).” The re- 
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gional distribution of receptors for morphine and en- 
kephalin within the central nervous system has been 
mapped”: (1) The cerebral cortex and striatum contain 
about equal numbers of both types of receptors; (2) the 
limbic system, hippocampus, and brain stem contain 
twice as many morphine receptors as enkephalin re- 
ceptors; (3) in the thalamus and hypothalamus, the ra- 
tio of morphine to enkephalin receptors rises to four. 
It should be noted that opiate antagonists, such as nal- 
oxone and naltrexone, have a 10 to 20 times higher 
affinity for morphine receptors than for enkephalin 
receptors. | 

Ketocyclazocine, a k-agonist, binds to a class of re- 
ceptors which are insensitive to naloxone.” Dynorphin 
represerits the natural ligand, but both enkephalin and 
morphine possess high binding affinity to the putative 
«-receptor. The x-agonists are also known to cause dys- 
phoria and hallucination in man, whereas morphine 
causes euphoria. 

The multiplicity of opioid receptors is paralleled by 
the existence of a series of different endogenous opioid 
peptides which possess differing selectivity for partic- 
ular types of receptors. To date, elucidation of various 
receptors (and opioid peptides) with specific opioid ac- 
tion have not yielded a simple relationship between 
them. ! 

Opioidergic control of secretion of gonadotropin- 
releasing hormone. Rasmussen et al.? demonstrated 
that the midgestation human fetal mediobasal hypo- 
thalamus can respond to in vitro administration of the 
opiate receptor antagonist naloxone with an increased 
release of gonadotropin-releasing hormone, and that 
this response to naloxone can be inhibited by simul- 
taneous administration of equimolar B-endorphin. 
These findings provide evidence that the observed en- 
dogenous opiate inhibition of secretion of luteinizing 
hormone in humans is mediated by suppression 
of hypothalamic release of gonadotropin-releasing 
hormone. | | 

The in vitro perfusion method of investigating the 


regulation of release of gonadotropin-releasing hor-: 


mone from the rat mediobasal hypothalamus has been 
thoroughly characterized by our laboratory. The re- 
lease pattern of the human fetal mediobasal hypothal- 
amus in this study (high initial rate declining to a lower 
basal rate) was similar to that Observed in the studies 
with rat mediobasal hypothalamus. The occasional fluc- 
tuations in basal release rate may reflect an episodic 
pattern of neurosecretion of gonadotropin-releasing 
hormone. Functional viability of the fetal tissue was 
confirmed by the rapid release of gonadotropin-re- 
leasing hormone in response to a depolarizing dose of 
potasstum chloride after 5 hours of perfusion, with no 
response to equimolar administration of sodium chlo- 
ride. The proportional increase in the release of go- 
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nadotropin-releasing hormone in response to naloxone 
and potassium chloride was similar to that achieved 
with rat mediobasal hypothalamus.” 

Although the neuroendocrine activity of the fetal hy- 
pothalamus may differ from that of the normal adult 
hypothalamus, compelling evidence indicates that the 
human hypothalamic-pituitary system forms a well-dif- 
ferentiated functional unit by midgestation (for re- 
views, see references 25, 26, and 27). Particularly rel- 
evant to our present study is the identification of B- 


endorphin in neuronal elements of the arcuate-median 


eminence unit of the human fetal hypothalamus.” 
These neuroanatomic and functional data permit a 
meaningful interpretation of our present findings. Re- 
cently, we confirmed these findings in adult hypotha- 
lamic tissue. The increased release of hypothalamic 
gonadotropin-releasing hormone in response to 
the opiate receptor blockade is congruent with the dem- 
onstration by Schulz et al.? that an increase in circu- 
lating luteinizing hormone followed in vivo adminis- 
tration of antiserum to B-endorphin into the arcuate 
nucleus of immature female rats. The ability of exog- 
enous B-endorphin to suppress naloxone-induced re- 
lease of gonadotropin-releasing hormone by the me- 
diobasal hypothalamus observed in our study supports 
the contention that interactions of the agonist and an- 
tagonist occurred at the level of opiate receptors and 
is in keeping with the high affinity of B-endorphin in 
the displacing of naloxone from p-receptors. 
Influence of ovarian steroid milieu on opioidergic 
control of gonadotropin secretion. That gonadal ste- 
roids modify endogenous opiate activity is suggested 
by the finding that naloxone induces an increased fre- 
quency and amplitude of pulsatile release of luteinizing 
hormone during late follicular and midluteal phases, 
but not in the early follicular phase of the menstrual 
cycle. ? Furthermore, we have observed that 
the elevated levels of gonadotropin in postmenopausal 
women failed to respond to the inhibitory effect of B- 
endorphin.” Of interest is the fact that the same dose 
of B-endorphin (2.5 mg) induced significant suppres- 
sion of luteinizing hormone in both normal men and 
women with normal menstrual cycles.? Grossman 
et al. reported that a Met-enkephalin analogue in- 
duced suppression of levels of luteinizing hormone in 
postmenopausal women. Although the reason for this 
discrepancy is uncertain, differences in the inhibitory 
potencies and receptor binding (p-receptors versus 8- - 
receptors) of these two peptides in postmenopausal 
women may be involved. This former possibility is com- 
patible with our finding that the dose of B-endorphin 
used was sufficient to exert a central effect, as evidenced 
by an increment in the release of prolactin. Further- 
more, infusion of naloxone also failed to modify the 
pulsatile pattern of release of gonadotropin in post- 
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menopausal women.” The inability of an enkephalin 
analogue (FK 33-824) to suppress the secretion of lu- 
teinizing hormone after gonadectomy in rats? and the 
experimental evidence that suggests that B-endorphin 
and Met-enkephalin may function differently in 
the hypothalamic control of secretion of luteinizing 
hormone? support our finding of the uncoupling of 
opioidergic influence on gonadotropin-releasing hor- 
mone activity in the absence of ovarian steroid feed- 
‘back, as in postmenopausal women. - 

. Additional evidence that endogenous hypothalamic 
opioid activity is modulated by ovarian steroids is af- 
forded by the work in monkeys. Wehrenberg et al.” 
and Wardlaw et al.” reported that concentrations of B- 
endorphin in the hypophyseal portal blood were nearly 
undetectable in monkeys during the early follicular 
phase of the menstrual cycle and after ovariectomy, but 
were markedly elevated after treatment with estrogen 
and progesterone. In rats, Van Vugt et al.** and Bhanot 
and Wilkinson? showed that the inhibitory effect of 
opioids on the secretion of luteinizing hormone was 
eliminated by gonadectomy and restored by the ad- 
ministration of gonadal steroids. Thus the lack of re- 
sponse of luteinizing hormone to both naloxone and 
B-endorphin in postmenopausal women may be an 
expression of markedly reduced endogenous opiate re- 
ceptor activity. The disappearance of ovarian steroid 
feédback may account for the diminished hypothalamic 
opioid peptide inhibition of release of gonadotropin- 
releasing hormone and could be functionally related to 
the increased frequency of pulses of luteinizing hor- 
mone and the unrestrained secretion of gonadotropin 
in postmenopausal women. By inference, the negative 
feedback effect of ovarian steroids on the secretion of 
gonadotropin may, in part, be mediated through an 
increase in the opioidergic mechanism. 

Evidence for an increased opioidergic mechanism 
in certain hypogonadotropic states. It is now estab- 
lished that most, if not all, functional hypogonadotropic 
states are due to the absence or marked attenuation of 
gonadotropin-releasing hormone—mediated pulsatile 
release of pituitary gonadotropin (see review, reference 
39). That endogenous opioids inhibit pulsatile fre- 
‘quency and amplitude of release of gonadotropin-re- 
leasing hormone by the mediobasal hypothalamus is 
compelling (see above). Thus the low amplitude of 
pulsatile secretion of luteinizing hormone in pa- 
tients with hyperprolactinemia and functional hypo- 
thalamic amenorrhea may be causally related, at least 
in part, to an increased endogenous opioid inhibition 
of release of gonadotropin- releasing hormone. Indeed, 
an increase in luteinizing hormone pulses during in- 
fusion of naloxone (1.6 mg/hr) has been demonstrated 
in these two hypogonadotropic states. 4! Similar ob- 
servations were made in patients with weight loss—re- 
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lated amenorrhea.” This and related issues have re- 
cently been reviewed by Grossman and Rees.^ 

The hypogonadotropic state of the postpartum pe- 
riod provides a physiologic model for the study of en- 
dogenous opioid activity. Several lines of evidence sug- 


gest that the massive increase in sex steroids during 


pregnancy may induce hypothalamic suppression of 
gonadotropin-releasing hormone, and that the pro- 
longed deprivation of endogenous gonadotropin-re- 
leasing hormone may extend to the puerperium to ac- 
count for the unresponsiveness to exogenous gonad- 
otropin-releasing hormone and hypogonadotropinism. 
A direct inhibitory effect on the gonadotrope by high 
levels of sex steroids may also occur. Recovery, either 
spontaneous or prematurely activated by the admin- 
istration of gonadotropin-releasing hormone, follows a 
predictable sequence of preferential secretion of folli- 
cle-stimulating hormone and then luteinizing hor- 
mone, an observation closely resembling that of the 
prepubertal state (see review, reference 44). 
Although the levels of gonadotropin did not change 
in response to naloxone (and gonadotropin-releasing 
hormone) 10 days post partum, the infusion of nal- 
oxone induced significant increments in the serum lev- 


: els of both follicle-stimulating hormone and luteinizing 


hormone in all subsequent studies. There were differ- 
ences in the relative increases in follicie-stimulating 
hormone and luteinizing hormone as the puerperium 
progressed. Preferential release of follicle-stimulating 
hormone was observed on days 13 to 15 and resulted 
in serum levels threefold greater than those for lutein- 
izing hormone. This difference progressively dimin- 
ished (days 17 to 20) and was found to be reversed on 
day 25. Gonadotropin-releasing hormone (10 ug pulse) 
induced similar trends in the release of gonadotropin 
in terms of both magnitude and time course. Further- 
more, a significant (p « 0.01) positive linear correlation 
was found between the gonadotropin peak during nal- 
oxone and that after gonadotropin-releasing hormone 
(r — 0.636 for luteinizing hormone and r — 0.722 for 
follicle-stimulating hormone). These observations sup- 
port the idea of an increased opioid inhibition of the 
secretion of gonadotropin-releasing hormone account- 
able for the hypogonadotropinism of the puerperium.” 

In summary, substantial evidence now exists to in- 
dicate that the endogenous hypothalamic opioidergic 
mechanism(s) represent one of the important control- 
ling systems for the release of gonadotropin-releasing 
hormone. Modulations of frequency and amplitude of 
gonadotropin-releasing hormone secretory activity ap- 
pear to be mediated through an inhibitory action of 


. endogenous opioids, and the functional coupling of the 


opioidergic and gonadotropin-releasing hormone sys- 
tems is an event dependent on ovarian steroids. 
Endogenous opioids on secretion of prolactin. Ad- 
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ministration of. opiate. peptides. have been shown to gi 


stimulate the. release of prolactin in all species. studied;:: 
including \ man. * *” Experimental evidence indicates - 
that the opioidérgic control of the secretion of prolactin 
is mediated through its inhibition of dopamine turn- 
_ over** and release®*' by the tuberoinfundibular neu- 
rons. If this. functional. relationship operates in vivo, 
and if the naloxone-sensitive opiate receptor is in- 
volved, a ‘decrement in the release of prolactin should. 


-occur subsequent to opiate receptor blockade by nal- 


oxone. ‘Although this phenomenon has been demon- 
. strated in rats? and monkeys,"^** available evidence in: 
man indicates otherwise. With the exception of -one 


'study in which large doses of naloxone (15: mg intra- . 


venously) ‘almost completely abolished the rise in pro- 
lactin during vigorous exercise tasks in professional 
athletes,” the administration of naloxone at different 
dose regimens does not appear to affect either 
basal 5**5 release. of prolactin. or that. induced by 
sleep,*” exercise, * hypoglycemia,* or gastroscopy.” 
In addition, high .doses of naloxone do not. suppress 
puerperal | hyperprolactinemia,* " suckling-stimulated 
release of prolàctin, or hyperprolactinemia due to pi- 


tuitary microadenoma.™ However, the functional re- . 
lationship: -between the opioidergic control of and the ' 


"well-known stimulatory effect of estrogens and pro~ 
gestins on the secretion of prolactin®™® has not been 


investigated in any species. We have addressed this issue 


by examining the responses of prolactin to infusion of 
naloxone during three phases of the menstrual cycle ; 
and in hypogonadal women. In addition, comparisons 
- were made between changes in the secretion of pro- 
lactin and the well-established pulsatile release of lu- 
teinizing | hormone in response.to infusion of haloxone. 
as a referénce-of opioidergic control systems: 


Although no discernible changes i in the levels of pro- , | 


lactin were observed in women during the early follic- 
ular phase, infusion of naloxone induced a prompt and . 


|. sustained. release of prolactin in all women during the 


late follicular and luteal phases, with the mean (X SE) 
peak increments being 16. 93x 
spectively.' P. T 
. These findings prompted us to examine the pulsatile 
response of prolactin to à longer duration (8 hours) of- 


infusion of naloxone during the luteal phase of five’. 


women with normal menstrual cycles and in five hy- 
à pogonadal women.” Control infusions of saline solu- 


tion were performed ori a separate day for the same i 


duration and at the same time of day. In thé hypo- 
gonadal women, the frequencies of pulsatile activity of . 
prolactin during the 8-hour infusions of naloxone 
2.6 = 0.7. pulses) and of -saline solution (2. 6-+0.5 
pulses). were similar. In contrast, infusion of naloxone 
"in the women during. the midluteal phase elicited an 
unequivocal i ihcreasé in the magnitude and frequency 


. and circulating levels of estradiol. (r 
"and progesterone (r = 


5.3 Sud 9,7 + 3.2, re- : 


T Te 
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o£ the: “prolactin ‘pulse (3.4 versus 1.6/8 hours, 
;PB. EO. 001) in all five experiments. On the other hand, ` 
in ‘women. during . the late luteal phase (n = 3), there 
was no consistent pattern of release of prolactin in re- 


. $ponse to naloxone. A positive linear correlation be- 


tween the integrated prolactin response to naloxone 
= 0.62, p < 0.05) 
0.95, p « 0.01) was found. 
Thus thé pulsatile activity of prolactin was increased 
when levels of progesterone were high (midluteal) and 
virtually absent when levels of progesterone were low 
Mae luteal). | . 

‘Since we previously observed that.the infusion of 
naloxone also induces an increase in. the pulsatile ac- 
tivity of luteinizing hormone in women during the lu- 
teal phase, the relationship of prolactin and luteinizing 
hormone pulses was analyzed. We. found that lutein- 
izing hormone and prolactin pulses occur simulta- | 


. neously during infusiori of naloxone. A significant in- 


crease in the number of luteinizing hormone (p < 
0.001) and prolactin (p. < 0.05) pulses during infusion 
of naloxone in comparison to infusion of saline solution 
was observed. In addition, the percentage of concom- 


.iànt pulses: was increased in .every case, and 


the mean concomitancy was significantly (p < 0.001) 
greater during naloxone (9696) than during saline so- 
lution control (36%). | 
' Thus a stimulatory role of endogenous opioids in the 
control of secretion of prolactin in men, in contrast to 
the rat, does riot appear to.be operative. Instead, there 
is seemingly an: inhibitory role of endogenous opioids 
ón the secretion of prolactin which become functional 
only in the presence of high levels of ovarian steroids. 
: The neuroendocrine mechanism(s) to account for the 
ovarian steroid-dependent, naloxone-induced release 
of prolactin i is unclear. A remarkable augmentation of 
pulsatile release of prolactin in synchrony. with lutein- 
-izing hormone subsequent to opiate-receptor blockade 
observed in women during the rnidluteal phase sug- 
gests that. estradiol and progesterone, through their 
feedback .action on the hypothalamic- pituitary com- 
` plex, niay serve to couple a common neuroendocririe 
mechanism that involves opioidergic control of the se-: 


_ cretion of both luteinizing hormone and prolactin. Sev- 
eral lines of evidence supporting hypothalamic gonad- 


otrdpin-releasing hormone may.subserve such a func- ` 
tional - ‘link. First, we have demonstrated that the 
infusion. ‘of very small amounts of gonadotropin-re- 
leasing hormone (0.2 g/min) consistently i increases the 
secretion of prolactin in women with normal cycles and 
in hypogonadal women.” Stimulation of the secretion- 
of "prolactin was.also induced by subcutaneous injection 


of 50 wg doses of gonadotropin-releasing hormone ag- 


onist.” 7! In intact and castrated men, gonadotropin- 


* ` releasing hormone stimulates the release of prolactin, 


ms 


~ 
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which is augmented by pretreatment with estrogen.” 
Thus gonadotropin-releasing hormone may be consid- 
ered to be a putative prolactin-releasing factor. Second, 
a synchronized pulsatile release of prolactin and lu- 
teinizing ‘hormone has been described in women with 
normal cycles’ and in hypogonadal women.” As in- 
dicated earlier, a close parallelism appears to exist be- 
tween prolactin and luteinizing hormone responses to 
naloxone, with an increase in pulsatile activity during 
a high estrogen and progesterone milieu but not in 
women during the early follicular phase and in hypo- 
gonadal women. Finally, the release of luteinizing hor- 
mone in response to naloxone is mediated by gonad- 
otropin-releasing hormone, as evidenced by the rapid 
release of gonadotropin-releasing hormone (>100%) 
. by the human mediobasal hypothalamus upon expo- 
sure to naloxone in a perifusion system,” and the abol- 
ishment of -naloxone-induced pulsatile release of lu- 
teinizing hormone by a gonadotropin- -releasing hor- 
mone antagonist (unpublished observation). 

Thus one may postulate that the paradoxical release 
. of prolactin in response to naloxone is occasioned by 
the pulsatile release of endogenous gonadotropin-re- 


„` . leasing hormone, thereby inducing the release of both 


luteinizing hormone and prolactin. The action could 
be mediated through the marked increase in B-endor- 
phin concentrations in the hypophyseal portal blood, 
which during the luteal phase of the cycle may function 
to suppress the inhibitory action of dopamine on the 
release of prolactin at the level of the pituitary gland, 
as demonstrated in vitro.” The most likely possibility 
is the recent in vitro demonstration that the prolactin- 
releasing effect of gonadotropin-releasing hormone is 
mediated by a paracrine effect from gonadotrope to 
lactotrope" and that the lactotrope differentiation may 
depend partly on the stimulatory effect of gonadotro- 
pin-releasing hormone.” Collectively, these observa- 
tions provide new insights for future investigation of 
steroid modulation of opioidergic control of the secre- 
tion of gonadotropin-releasing hormone and prolactin 
in man. 
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Discussion 


Dr. CHARLES D. KIMBALL, Seattle, Washington. The 
report by Yen et al. on opioid peptide regulation of 
gonadotropin-releasing hormone and prolactin hor- 
mone constitutes an essential link in the chain of evi- 
dence whereby the age-old mysteries of reproductive 
physiology and sexual behavior are gradually being un- 
raveled. Yen et al have contributed a prodigious 
amount of hard-core information on opioid peptides 
during the past few years, and I think that it is a distinct 
privilege to discuss their report to this Society. 

The link between feelings, brain centers, and cyclic 
gonadal function has been postulated for several de- 
cades. Now Yen et al. have demonstrated the cybernetic 
mechanism by which increasing amounts of opioid hor- 
mone evoked by ovarian steroids during the luteal 
phase of the menstrual cycle slow the rate and increase 
the amplitude of the pulselike spurts of gonadotropin- 
releasing hormone and luteinizing hormones that reg- 
ulate ovarian function, much like tetraethyl lead slows 
the combustion and increases the power of gasoline. 
The increased production of opioid peptides secreted 
by hypothalamic nerve cells during the progestation 
phase also blocks release of dopamine into pituitary 
portal channels and stimulates production of prolactin, 
which is held in tonic inhibition by dopamine. The par- 
adoxical finding by Yen et al. that naloxone during the 
luteal phase stimulates rather than blocks prolactin in 
women could be due to the compensatory overreaction 
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of enkephalin and dynorphin opioids that also suppress 
dopamine and are not blocked by the naloxone dis- 
placement of g-endorphin on p-receptors, thereby in- 
dicating the broad scope of opioidergic mechanisms in 
humans, in contradistinction to other species. 

Clarification of these opioidergic mechanisms en- 
ables rational explanation of many clinical enigmas and 
problems in patients. For example, it is known that 
increasing sodium ion molarity suppresses opioid re- 
ceptor binding affinity and reduces analgesic potency 
of both endogenous opioid hormones and exogenous 
opiate alkaloids, whereas at the same time receptor af- 
hinity for naloxone (Narcan), which specifically blocks 
morphine receptors, is increased. Thus, the well-known 
tendency for salt retention during the progestational 
phase can explain decreased tolerance to pain, mas- 
todynia, cephalalgia, backache, premenstrual tension, 
etc., because the comforting effects of the steroid-en- 
hanced production of opioid hormones would be im- 
paired by reduced. -receptor affinity. 

Inasmuch as narcotic opiates are known to dominate 
the thoughts, moods, and behaviors of addicts, it seems 
quite possible that opioid hormones elevated by repro- 
duction and survival functions can reward and rein- 
force moods, thoughts, and behavior patterns, as well 
as motivate specific affectional interdependency (i.e., 
love), courtship, mating, birthing, and nurturing of off- 
spring. Accepting the fact that all habitual behavior 
must be continually reinforced by some sort of reward, 
it becomes apparent that our feelings and appetite for 
opioid hormones could dominate our behavior patterns 
rather than will power, logic, or good intentions as we 
would like to believe. Thus opioid peptides that nor- 
mally evoke prolactin and suppress gonadotropin-re- 
leasing hormone and luteinizing hormone in the puer- 
perium reinforce breast-feeding, which is considered 
by many women to be a pleasurable and rewarding 
experience. As reported at our meeting last year, low 
blood levels of immunoreactive -endorphin during 
labor tend to presage postpartum blues. 

Other clinical interpretations of the data of Yen 
et al. can be found in the precipitate drop in both ovar- 
ian steroids and opioid hormones at menstruation and 
the deficiency of these hormones in menopause. Dys- 
menorrhea, abdominal cramps, emotional and vaso- 
motor instability, dysphoria, and mood irritability all 
mimic opium withdrawal symptoms, and all are 
promptly relieved by codeine or other opium alkaloids. 
Nausea of early pregnancy may be caused by steroid- 
induced elevation of opioid hormones in cerebrospinal 
fluid that stimulate the area postrema neurons in se- 
dentary women naive to alcohol and other modalities 
that elevate opioid peptides. 

Briefly looking toward the future by way of published 
research developments in molecular biology and neu- 
roendocrinology, we now believe certainly that opioid- 
ergic mechanisms play a prominent part in memory 
and learning functions, feeding patterns and appetite 
satiety, mother-infant affect and character formation, 
mood functions, proneness to drug dependency, and 
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mental ines Practicing’ physicians and students €on- Ets 


cerned with reproductive processes and ‘infant health us 
and behavioral medicine have common cause to ex- ` 


, plore the: influence exerted by opioid hormones,. their 


precursor enzymes, and protein synthesis on gene- 
expression and function of neural tissues during: em- . 
bryonic and fetal life, as well. as in infancy and child: : 


hood. ' 


President Rust,. our society is indeed fortunate to. 


‘include on its roster members who are able to pr oduce. 


and share seminal basic science information upon. 


which clinical advances in the care of patients depend. ` 
Dr. TAWFIK RIZEALLAH, Phoenix, Arizona. Dr. Kim- 
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*. of endorphins is secondary to an increase in the pro- 


duction:of progesterone. I hope that Yen et al. have 


.. examined this question 'and attempted to elucidate 


whether this increase in endorphins is due to proges- 


` terone alone or whether other:gonadal steroids exert 


either a positive or negative effect on the production 


. of endorphins. Patients who are hypogonadal or pa- 
. tients who suffer from polycystic ovarian disease may 


bea model for the testing of the authors' hypothesis. 


_ Dr, Kimball also made the assumption that changes in 
the mood and the depression seen premenstrually in 


. "some patients may be due to a decrease in seruin pro- 


E - 


„ball pointed out that endorphins:are increased in the : 
luteal phase of the menstrual cycle and made the as- ^ 
sumption that the increase in the serum concentration’ 


 gesterone. Before accepting such an assumption, we. 


have to have experimental data that show a direct dose 
response, correlation between progesterone and en- 
dorphins. 


In the March 15, 1985, issue of the JoUnNAL, in the arde byC Conon et d; on page : | 
762, entitled “Cardiovascular alterations in severe pregnancy-induced hypertension: Re- > i 
lationship of central venous pressure to pulmonary capillary wedge pressure,” there is 
an error in Table I. Under the heading “Pulmonary capillary wedge pressure (mm Hg)"- 
and the subheading E rcd line number 16, the non “3” should have been ‘oo 
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Announcements of major meetings and other significant activities must be 


received at least 8 weeks before the desired month of publication. All an- . 


nouncements carry a charge of $45.00 U.S. and the fee must accompany the 
request to publish. Information will be limited to title of meeting, date, place, 


and an address to obtain further information. Send announcements and | 


payment, payable to this JoURNAL, to The C. V. Mosby Company, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146. 


Teratology— Principles and Clinical Applications, 


July 27—August 1, 1985, Snowmass, Colorado. 
For further information contact: Lee Pickles, 


CME, Scott & White, Temple, TX 76508. Tel.: 


(817) 774-4083. 


71 f Three Postgraduate Gynecology Courses: Advanced 


Gynecologic Oncology, September 7-9, 1985; 


. Advances in Gynecology, September 10-12, 
1985; Reproductive Endocrinology, Septem- ` 


ber 13-16, 1985; Massachusetts General Hos- 
pital, Boston, Massachusetts. Contact: Har- 


. vard Medical School, Department of Contin- 


uing Education, 25 Shattuck St., Boston, MA 
02115. 


Perinatal Malpractice, September 12-13, 1985, North- 


494 


western University Medical School Alumni 
Center for Continuing Education, 301 E. Chi- 
cago Ave., Chicago, IL 60611. For further in- 
formation contact: Paula Puntenny, Director, 


Bound volumes available to subscribers 

Bound volumes of the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY are avail- 
able to subscribers (only) for the 1985 issues from the Publisher, at a cost of $74.50 ($95.05 
international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 158 (Septem- 
ber-December). Shipping charges are included. Each bound volume contains a subject and 
author index and all advertising is removed. Copies are shipped within 30 days after 


Alumni Center for Continuing Education, 
Northwestern University Medical School, 301 
E. Chicago Ave., Chicago, IL 60611. Tel: 

(312) 908-8533. 


Intensive Board Review Course in Reproductive En- 


docrinology, September 13-16, 1985, Massa- 
chusetts General Hospital, Boston, Massachu- 
setts. Contact: Dr. William F. Crowley, Jr., 
Vincent Research Laboratories, Massachusetts 
General Hospital, Boston, MA 02114. 


London and Paris Fall Ultrasound—Obstetrics and 


Gynecology, London, England, September 
20-25, 1985; Paris, France, September 25-29, 
1985. For further information contact: Sec- 
retary, Fall Ultrasound Symposia, Medical 
Seminars International, West Park Medical 
Office Building, 22135 Roscoe Bivd., #104, 
Canoga Park, CA ISO Tel.: (818) 340-0580, 
ext. 280. 


publication of the last issue in the volume. The binding is durable buckram with the 
JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 
accompany all orders. Contact The C. V. Mosby Company, Circulation Department, 11830. 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 
Subscriptions must be in force to qualify. Bound volumes are not available in place 


of a regular JOURNAL subscription. 
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FELLOW IN 
MATERNAL-FETAL - 
MEDICINE ` 


The Section on. Perinatology at the 
Pennsylvania Hospital is presently ac- . 
cepting applications for its Fellowship in 
. Maternal-Fetal Medicine for the academic 
year which will commence on July 1, 1986. - 
Pennsylvania Hospital, which is affiliated 
with the University of Pennsylvania, offers 
a broad basis for training by six board 
certified/eligible perinatologists in all.as- 
pects of Maternal-Fetal Medicine, includ- 
ing a large clinical population, Ultrasonog- 
raphy, Genetics, Teratology, and clinical 
research. Interested candidates are en-- 
couraged to send their curriculum vitae to: 


Obstetrics & 
Gynecology 


You are a gifted pee. board certified or eligible. 
You are ready to establish a practice, or you're dissatisfied - 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that 
combines the chance to practice superior, compassionate 
women’s healthcare with the ability to use the latest 
equipment in a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 
group affords you these opportunities and more: a facility 
equipped to perform laser surgery, laparoscopy, 
hysteroscopy; colposcopy, fetal monitoring. Excellent 

^ benefits including paid professional liability insurance, 

. bonuses, educational programs, travel and expenses, — . 
health insurance, vacation and sick time. Opportunities : 
for research and university affiliation. A variety of loca- 
tions for practice. — 

The WOMEN’S MEDICAL CENTER OF AMERICA 
offers these opportunities to the exceptional physician. 


For consideration, reply to: 


Womens Medical Center 


| of America 
3451 66th Street North, St. Petersburg, Florida 33710 


E + m e Y 


Ronald J. Bolognese, M.D.. 
Director, Department of Obstetrics 
and Gynecology 
Pennsylvania Hospital 
8th & Spruce Streets 
Philadelphia, PA 19107 


CLINICAL GENETICIST 


The Baystate Medical Center is seeking a Clinical 
Geneticist for its regional program serving a popu- 
lation of 850,000 in Western Massachusetts. Re- 
sources include the regional program in Ultrasound 
and the recent development of the Cytogenetics 
Laboratory. Responsibilities include the regional 


 OB/GYN SPECIALISTS 


e ^ _—_ See 
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satellite clinics, hospital consultation service (new- 


born as well as adult), membership on the Perinatal 


Team, medical student, resident and outreach edu- 
cational programming and clinical investigation. 
Academic appointment and salary are competitive 
and based on prior experience. 
Reply to: 
Paul von Oeyen, M.D. 
Chief, Maternal-Fetal Medicine 
. (413) 787-5323 
. Or l 
Karen Ferroni, M.D. 
Director of Antepartum Testing Unit 
(413) 787-5345 
Department of Obstetrics and Gynecology 
BAYSTATE MEDICAL CENTER . 
759 Chestnut Street 
Springfield, MA 01199: 
An equal opportunity employer M/F/H. 


Multispecialty group in midwestern 
university, city with FFS and HMO 
seeks BC/BE OB/GYN to join estab- 
lished department in July of 1986. Lib- 
eral benefits. Guaranteed salary 1st: 
two years. Send CV to: 


E W. Wilis. M.D., Chairman 

Staff Development Committee 

: Central Ohio Medical Group 
497 East Town Street 
Columbus, Ohio 43215 
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OB/GYN 


Excellént opportunity in New Mexico 
communities for private practice with 
income guarantee. 


Send CV to: 
Bill Norris 
Southwest Community Health 
Services . 
. PO. Box 26666 | 
Albuquerque, NM 87125- 6666 
. or call 1-800-545-4030, ext. 3050. 


PERINATOLOGIST 
Board certified/eligible Perinatologist for. 
233-bed teaching hospital serving a very 
high-risk population. Residency training in 
OB/GYN. Close collegial support from 
Stanford Perinatology Section. Extensive 
maternal-child health expansion program 
under way. Compensation very compet- 
itive. Submit C.V. and references to: — 
J.D. Kortzeborn, M.D., FAAP, 
.' Medical Director | 
San Joaquin General Hospital 
P. O. Box 1020 
Stockton, CA 95201 
(209) 982- 1800, Ext. 3052. 


Affirmative Action/Equal Opportunity BE 
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BRIEF: 

IPHASIL*—6 brown tablets containing 0 050 mg levonorgestrel with 0.030 mg ethinyl estradiol, 5 white tablets 

taining 0.075 mg levonorgestre! with 0.040 mg ethinyl estradiol; 10 light-yellow tablets containing 0.125 mg 

onorgestrei with 0.030 mg ethiny! estradiol (7 light-green tablets contaiming inert ingredients are included in the 

day regimen) —Tnphasic regimen. 

indications and Usage-— TRIPHASIL* is indicated for the prevention of pregnancy in women who elect to use oral 

traceptives (QC s) as a method of contraception. 

Contraindications—OC s should not be used in women with any of the following conditions. 1. Thrombophlebitss 

thromboembolic disorders. 2. A past history of deep-vein thrombophiebitis or thromboembolic disorders 


ed inte Sb an neoplasia. 6. Undiagnosed abnormal genital bleeding. 7 Known or suspected pregnancy 
Warning No. 5}. 8. Benign or malignant liver tumor which developed during use of OC's or other estrogen- 
taining products. 


ings 
M kie smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 


This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quile marked 
: — over 35 years of age. Women who use oral contraceptives shouid be strongly advised not 
smoke. 


The use of oral contraceptives is associated with increased risk of several serious conditions. including 

thromboembolism, stroke. myocardial infarction, hepatic adenoma. gallbladder disease. hypertension 

feds prescribing orai contraceptives should be familiar with the following information reiating to 
. these risks. 


hromboembolic Disorders and Other Vascuiar Problems—An increased risk of thromboembolic and thrombotic 

ase associated with use of OC's is well established. Three principal studies in Great Bntain and 3in the U S 
demonstrated increased risk of fatal and nonfatal venous thromboembolism and stroke, both hemorrhagic and 

ymbotic. These studies estimate that users of OC's are 4 to 11 times more likely than nonusers to develop these 

ases without evident cause. 

EBROVASCULAR DISORDERS —In a collaborative American study of cerebrovascular disorders in women with 

without predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users 

y nonusers and the nsk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated with the use of OC's has been reported. 

irming a previously suspected association. These studies. conducted in the UK, found. as expected. that the 

ter the number of underlying risk factors for coronary-artery disease (cigarette smoking, hypertension, hyper- 

lesterolemia, obesity. diabetes, history of pre-eclamptic toxemia} the higher the risk of developing MI. regardiess 


increased risk compared to nonusers who do not smoke. Furthermore. amount of smoking is also an important 
factor. in determining importance of these relative risks, however, baseline rates for various age groups must Be - 
given serious consideration. Importance of other predisposing conditions mentioned above in determining relative: 
‘at ow risks has not as yet been quantified: quite likely the same synergistic action exists. but perhaps to 8^. 

r extent. tue 


ISK OF DOSE—in an analysis of data derived trom several national adverse-reaction reporting systems. Bntish SER 
stigators conciuded that nsk of thromboembolism, including coronary thrombosis, is directly related to dose = 


ab estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated with higher risk of 
ahromboembolism than those containing 50-80 mcg. Their analysis did suggest. however, that quantity of estrogen 
Nay not be the sole factor involved. This finding has been confirmed in the U S 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES --A large prospective study carried out in the 
UK estimated the mortality rate per 100,000 women per year from diseases of the circulatory system for users and 
ifionusers of OC's according to age. smoking habits. and duration of use. Overall excess death rate annually from 
«irculatory diseases for OC users was estimated to be 20 per 100.000 (ages 15-34—5/100. 000: ages 35-44 —33: 
,000, ages 45-49— 140/100 000). risk being concentrated in older women, in those with long duration of use 
hd in cigarette smokers. it was not possible, however. to examiri&anterrelationships of age. smoking, and duration 
use, nor to compare effects of continuous vs. intermittent! Although the study showed a 10-foid increase 
i i Y all these deaths occurred in women 35 or older 





ter discontinuation of the OG 
LOC users for at least 6 
9 years in women 401 
confirmation since th 
ere have been report 
OC's. Discontinue OC 
)s:S Of diplopia. papilledetna 
S. 


here is at present no confirmed evidence from human 
ose clinical surveillance of ali women on OC's is. never- 
| recurrent abnormal vaginal bleeding. appropriate 


presenting abdominal pain and tenderness; abüominal mass or shock. A few cases of hepatocellular carcinoma 
have been reported in women on OC's. Relationship of these drugs to this type of malignancy is not known 
5. Use in or immediately P Pregnancy, Birth Defects in Offspring. and Malignancy in Female Offspring— 

se of female sex hormones—bdoth estrogenic and progestational agents~-during early pregnancy may seriously 
image the offspring. it has been shown that females exposed in utero to diethylstilbestrot, a nonsteroidal estrogen, 
ive increased risk of developing in later hfe a form of vaginal or cervical cancer ordinarily extremely rare This risk 
3S been estimated to be of the order of 1 in 1,000 exposures or less. Aithough there is no evidence now that OC's 
rther enhance risk of developing this type of malignancy. such patients should be monitored with particular care if 
ey elect to use OC's. Furthermore, 30 to 90% of such exposed women have been found to have epithelial chagges 
^f the vagina and cervix. Although these changes are histologically benign, rtis not known whether this condition is 
.. precursor of vaginal malignancy. Maie children so exposed may develop abnormalities of the urogenital tract 
though similar data are not available with use ot other estrogens. it cannot be presumed they would not induce 
simular changes. An increased risk of congenital anomalies, including heart defects and limb detects. has been 
taported with use of sex hormones, including OC's, in pregnancy. One case-control study estimated a 4 7-fold 
ta crease in risk of imb-reduction defects in infants exposed in utero to sex hormones (OC s. hormonal withdrawal 





cS Precautions-GENERAL—1 At 










-ie jaundice develops, DC s shapid be 
c9. Steroid hormones may be poorly 








tests for pregnancy. or attempted treatment for threatened abortion). Some exposüres iftvolved anty a few day: 
Data suggest that risk of limb-reduction defects in exposed fetuses is somewhat less than 1 «n 1.000 five births 
the past. female sex hormones have been used dunng pregnancy in an attempt to treat threatened or habitual 
abortion. There is considerable evidence that estrogens are ineffective for t ditatiins, and there is no evi 
from well-controlled studies that progestagens are effective. There is some that tripioidy and possibly 

pes ot polyploidy are increased among abortuses from women who be it soon altes ceasing OC 

mbryos with these anomalies are virtually always aborted spontaneous Bre is an overall increase 
spontaneous abortion of ab elie conceived soon after stopping OC's ii 
any patient who has missed 2 consecutive periods, pregnancy should be ri 
patient has not adhered to the prescribed schedule, the possibility of pregn 
missed period. and further use of OC's should be withheld until pregnancy 
contirmed. the patient should be apprised of the potential risks to the fetus 
pregnancy shouid be discussed. it is also recommended that women who di 
pregnant use an alternate form of contraception for a period of time before a 
recommend 3 months, although no precise information is available on which t6 
progestogen-estrogen combinations to induce withdrawal bleeding should nott 
6. Galibíadder Disease —Studies report increased risk of surgically confirmed g 
and estrogens. In one study, increased risk appeared after 2 years use and dou 
the other studies, increased risk was apparent between 6 and 12 months’ use. ` 
7. Carbohydrate and Lipid Metabolic Effects —Decrease in glucose tolerance has b 
percentage of patients on OC's. For this reason, prediabetic and diabetic patients shi 
on OC's increases in triglycerides and total phospholipids have been observed in pa 
were performed with Triphasil and no significant alterations in lipid metabolism were 
increase in triglycende levels in 1 study. Clinical significance of these fini i 
8. Elevated Blood Pressure— increase in blood Papel has been reported in patients of OC 
hypertension may occur within a few months of beginning OC s. in the Tet year of use, preval 
hypertension ts low in users and may be no aia than that of a comparabie group of noniser 
increases, however, with longer exposure, an 



































persistent. of severe, requires discontinuation of OC's an 
10. Bieeding irregularities—Breakthrough bleeding. spo 
discontinuing OC s. in breakthrough bleeding, as in all ca 
should be borne in mind. in undiagnosed persistent or r 
diagnostic measures are indicated to rule out pregnancy 
change to another OC may solve the probiem. Changing 
useful in minimizing menstrual irregularity. should be done ofi 
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thromboembolic disease. Women with past history of olig aon 4 
without regular cycles may have a tendency to remain anovul iar discontinuir 
OC's. Women with these preexisti í aged to use othe 
methods. Post-use anovulatio ioys itregularities. 
11. Ectopic Pregnancy—Ectopit ae We Bplive failures 

12. Breast-feeding—OC's giv id decrease quantity anc 
Quality of breast milk. Further intified in the milk of 


mothers on OC's. effects, if any sibie, deler OC's until i 


has been weaned ; 










d family history should prior to initiation of OC s. 
uid include Special e to bíood pressure. breasts, 
Oratory tests. As a general rule OC s should r 

on and Pap smear. 

ling uterine leiomyomata may increase in Size 
Observed and the drug discontinued if depres 
ed while on OC's should stop OC's and use 
















altemate method to try to de 
4 QU s may cause some di 
manitoring, in pafients with ex 
migraine syndrome, asthma. 

5. Patients with a past hist 


by ShOutd be prescribed with caution, and only with carel 
| aggravated by fluid retention. such as convulsive disorc 
ciency. 

ancy have an increased risk of recurrence whe on OC's 


wifi ca 


TOC usets may have disturbances in normal tryptophan metabolism which may result in a relative pyridoxine 


deficiency. Clinical significance is undetermined. 

8: Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development of 
folate deficiency andi incidence of folate deficiency increases with increasing gestation, i s possible that if a wo 
becomes pregnant Shortly after stopping OC's, she may have a greater chance of developing folate deficiency a 
complications attributed to this deficiency. 

9. The pathologist should be advised of OC therapy when relevant specimens are submitted. 

10. Certain endoctime: and liver-function tests and blood components may be affected by estrogen-contaming € 


S increased sulfobromophthalein retention 

A. increased prothrombin and factors Vil, VHE IX, and X; decreased antithrombin 3; increased norepinephrine- 
induced platelet aggregability. 

S£. Increased thyroid-binding globulin (TBG) teading to increased circulating total-thyroid hormone, as measure 
:57protein-bound iodine (PBI), 14 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, refl 
— the elevated TRG. free T4 concentration is unaltered. 

ie d. Decreased pregnanediol excretion 


e. Reduced response to metyrapone test 

information lor the Patient—See Patient Package Labeling 

Drug interactions —Reduced efficacy and increased incidence of breakthrough bleeding have been associated v 
concomitant use of rifampin. A similar association has been suggested with barbiturates. phenylbutazone, phe: 
sodium, ampicilin and tetracyctine. 


_ Uarcinogenesis —See Warnings section for information on carcinogenesis. 


Pregnancy —Category X. See Contraindications, Warnings 


“ooNursing Mothers —See Warnings. 
-Adverse Reactions —An increased risk of these serious adverse reactions has been assopated with use of OC's 


Warnings): thrombophlebitis, puimonary embolism, coronary thrombosis, cerebral thrombosis, cerebral hemc 
Mage. hypertension, gallbladder disease. benign hepatomas, congenital anomalies. There is evidence of an ass 
ciation between the following conditions and use of OC's although additional confirmatory studies are needed: 
mesenteric thrombosis, neuro-ocular lesions. e.g , retinal thrombosis and optic neuritis 

The-foliowing adverse reactions have been reported in patients on OC's and are believed to he drug-related. Nat 
and ot vomiting. usually the most common adverse reactions. occur in approximately 1C percent or jess of pati 
during the tirst cycle. Other reactions, as a general rule, are seen much iess frequently or only occasionally. 
Gastrointestinal symptoms {such as abdominal cramps and bloating), breakthrough bleeding, spotting. change 
menstrual tiow, dysmenorrhea, amenorrhea during and after treatment, temporary inferhiity after discontinuan. 
treatment. edema; chioasma or melasma which may persist, breast changes: tenderness. enlargement, and set 
tion; change in weight (increase or decrease): change in cervical erosion and cervical secretion, possible dimim 
m lactation when given immediately postpartum; cholestatic saundice: migraine, increase it size of uterine igion 
omata; rash (allergic); mentai depression; reduced tolerance to carbohydrates; vaginat candidiasis, change in 
corneal curvature (steepening). intolerance to contact lenses. The following adverse reactions have been repart 
users of OC s, and the association has been neither contirmed nor refuted. premenstruai-like syndrome, catara 
changes in libido, chorea. changes in appetite. cystitis-tike syndrome. headache, nervousness, dizziness. hnirst 
tism. ioss of scalp hair. erythema multiforme. erythema nodosum. hemorrhagic eruption, vaginis, porphyria. 
Acute Overdose —Serious ill effects have not been reported following acute ingestion of large doses of OC's by 
young chidren. Overdosage may cause nausea, and withdrawal bleeding may occur in females. 

Dosage and Administration-—For maximum contraceptive effectiveness, Triphasi must be taken exactly as dire 
and at intervals not over 24 hours. (If Triphasil is first taken later than first day of first menstrual cycie af medice 
of postpartum. contraceptive reliance shouid not be placed on it until after the first 7 consecutive days of use. 
Possibility of ovulation and conception prior to initiation of medication should be considered 3 

Anytime patient misses 1 or 2 brown. white or light-yellow tablets, she should also use another contraceptive 
method unti she has taken a tablet daily for 7 consecutive days. 

For tuii details on dosage and administration see prescribing information in package insert 
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The First Oral Contraceptive 
Tuned to Her Timing 
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Ist OC to phase both EET eem —" 
progestogen according to Her cyclic pater 
ist triphasic OC backed with data so 


st triphasic to start dose 1 on Her Day 1 
..@asier to remember 





